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UC had an effect on the risk of developing pouchitis. PATIENTS: We 
determined the genotypes of the IL-1RN and HLA DR beta and DQ beta loci for 
2 8 subjects with previous UC and a pouch with no evidence of pouchitis for 
a minimum of 2 years after formation of an ileo-anal reservoir (mean 6.3 
years; range 2-17 years) and 2 5 subjects with previous UC and pouchitis 
confirmed by strict histological examination of pouch mucosal biopsy. The 
IL-1RN genotypes were also determined for 86 healthy controls and 61 
unrelated patients with familial adenomatous polyposis (FAP) . The p-ANCA 
status was determined for all 25 pouchitis subjects but only 23/28 
non-pouchitis subjects, with 15 unaffected subjects as a negative control. 
METHODS: The HLA haplotypes of the UC groups were determined by polymerase 
chain reaction sequence-specific primer (PCR -SSP) typing and the 
IL-1RN genotypes were determined by PCR and agarose gel 
electrophoresis. The p-ANCA status was determined by indirect 
immunofluorescence. RESULTS: A chi 2 of 5.686 with 1 degree of freedom and 
a P value of 0.0171 using Yates' correction was obtained by comparing the 
IL-1RN allele frequencies of the combined UC groups to the FAP 
controls, and a chi 2 of 6.801 with 1 degree of freedom and a P value of 
0.0091 comparing the pouchitis group to the FAP controls. The HLA haplotype 
frequencies did not vary significantly between groups nor did they 
correlate with p-ANCA status. There were also no significant associations 
of the p-ANCA status and pouchitis. CONCLUSION: There is an increased 
frequency of IL-1RN allele 2 in UC, with the majority of the 
association arising from the pouchitis group, suggesting that the presence 
of allele 2 in patients with UC affects the disease outcome. However, 
the HLA frequencies and p-ANCA status do not have any significant 
associations . 
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We demonstrate a genetic typing method based on capillary 
electrophoresis/laser-induced fluorescence (CE-LIF) . VNTR 

polymorphism in the human D1S80 locus was studied. A pooled allelic ladder, 
which contains the 27 most common human alleles, was used as the 
absolute standard. Extracted genomic DNA from an individual was amplified 
by polymerase chain reaction (PCR) . Typing can be accomplished by 
co-injection of the PCR product and the D1S80 ladder and then running 
CE. Separation by a polymer solution of poly (ethylene oxide) in uncoated 
fused-silica capillaries allows high-resolution, repeated runs in the same 
capillary. Sensitive detection with minimal sample preparation is possible 
by using ethidium bromide as the intercalating dye. Statistical analysis of 
the data indicates a high level of confidence in matching the bands despite 
variations in the injection process or in the CE system. Future adaptation 
to a multiple-capillary array system should allow high-speed, 
high- throughput operation. 
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The allele frequency distribution at VNTR locus D17S5 (YNZ22) 

in a Japanese population sample. 
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The allele frequencies for the YN222 locus were determined in a 
Japanese population sample (n = 164) using the polymerase chain reaction ( 
PCR) . We observed 10 alleles and 39 genotypes. Allele 

distributions in our data showed a different pattern from those reported in 
the literature for European Caucasians. No deviation from Hardy -Weinberg 
equilibrium was found. The observed heterozygosity was 83.5%. In Japan the 
YNZ22 is one of useful genetic markers for paternity testing and identify 
testing, with a chance of exclusion (CE) value of 68% and a power of 
discrimination (PD) value of 89%. 
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We have successfully amplified D17S74 (CMM86) alleles by a 
long-distance polymerase chain reaction (PCR) using TaKaRa Ex Taq (a 
Taq DNA polymerase with a 3 ' -exonuclease activity) and Perfect Match 
Polymerase Enhancer (a special polymerase enhancer) . We adopted a hot -start 
technique with TaqStart antibody. Because of the high guanine content (60%) 
in D17S74 alleles , removal of K+ from the buffers was quite 
effective. The use of K(+)-free buffers reduces premature chain termination 
in G-rich regions, thereby facilitating amplification of targets containing 
such sequences. The 17 alleles amplified from DNA samples of 72 
unrelated Japanese subjects ranged from 1.05 to 3.5 kb, with a 
heterozygosity of 92%. PCR amplification of D17S74 alleles 
makes their detection simpler than by conventional Southern blotting, and 
increases the practical utility of the locus. 
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In this report, we describe the sequence allelotyping of the Ha-ras 
variable number tandem repeat (VNTR) region using a minisatellite 
variant repeat (MVR) -PCR approach. This method permits the rapid 
identification of internal sequence variations among the VNTR 
alleles , exploiting the presence of two polymorphic sites within the 
28-bp repeat subunits that give rise to four distinct repeat types. Using 
MVR-PCR, 20 to 25 repeats at the 5' end of the VNTR can be 
sequenced rapidly and reliably. MVR typing of the common alleles al, 
a2, a3, and a4 shows that the first six repeats at the 5' end of each 
allele constitutes an invariant region. Beginning with repeat 7, 
characteristic "signature" MVR patterns emerge for each common allele 
The al and a2 common alleles were found to consist of specific 
repeat types 1, 2, and 3, whereas a3 and a4 contain an additional repeat 
type 4 not present in the smaller alleles. MVR typing of rare-length 
alleles indicates that they are comprised of disorganized sequences, 
although they usually bear a resemblance to one of the common alleles 
at the 5' -most end. These results suggest that the rare alleles may 
be generated from recombination or gene conversion- type events involving 
the common progenitor alleles. MVR typing could, therefore, improve 
the ascertainment of rare Ha-ras alleles and may provide molecular 
insights into the genesis of cancer-associated alleles. 
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One of the loci encoding susceptibility to insulin-dependent diabetes 
mellitus (IDDM) is IDDM2, mapped to a variable number of tandem repeats ( 
VNTR ) polymorphism situated 596 bp upstream of the insulin gene 
(INS) . The shorter alleles (class I) predispose to IDDM, while the 
longer class III alleles are protective. Besides INS, it is possible 
that transcription levels of IGF2, the nearby gene encoding the 
insulin-like growth factor II, may be modulated by allelic forms of the 
VNTR . In an effort to define the pathophysiologic mechanism of the 
IDDM2 effect, we examined the effect, in cis, of VNTR genotype on 
steady- state mRNA levels of INS in samples of human fetal pancreas, and of 
IGF2 in leucocytes of diabetic children. Relative levels of mRNA 
transcripts derived from each chromosome carrying a defined VNTR 
allele were measured by RT-PCR, taking advantage of transcribed 
polymorphisms at the 3' untranslated region of each gene. In 10 samples of 
human fetal pancreas, INS transcripts from chromosomes carrying a class III 
VNTR were slightly but significantly (P = 0.015) lower than those 
from class I (13% lower, 95% confidence limits 3-21%) . In 10 leucocyte 
samples, mRNA from both IGF2 alleles was seen, indicating relaxation 
of the parental imprinting of IGF2 in these cells. However, this relaxation 
was incomplete as maternal allele mRNA was systematically at a lower 
level than paternal. The paternal/maternal ratio varied widely among 
individual subjects. Two of the most extreme cases, demonstrating almost 
complete repression of the maternal allele, were identical twins, 
suggesting that this variable relaxation of imprinting is 
genotype -dependent . However, this genotype -dependence cannot be accounted 
for by the maternal VNTR, as the mean ratios of paternal/maternal 
IGF2 mRNA levels were not statistically different in individuals with a 
maternal VNTR of class I vs. class III (3.2 +/ - 1.5 vs. 3.89 +/- 



0.94). Thus, we present evidence that: (a) class III VNTR 
alleles are associated with lower INS mRNA in fetal pancreas than 
class I alleles. The biologic importance of this difference remains 
to be determined; and (b) the variable relaxation of IGF2 imprinting seen 
in human leucocytes is not dependent on the presence of a class I vs. a 
class III VNTR. 
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DNA profiling based on PCR technology has become a powerful tool in 
forensic casework, as it enables specific amplification of polymorphic 
VNTR loci from very small quantities or even degraded human DNA. 
Genetic typing of AmpFLP or STR loci may require electrophoretic separation 
techniques usually achieved by sequencing gels. In this report we present a 
non-denaturing high-resolution vertical PAGE system which can be easily 
used for both VNTR subgroups . The system has been evaluated for 
single- and multiplex use in routine casework and has been shown to be 
rapid, sensitivite and reproducible. 



5/3,AB/25 (Item 25 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

08975626 96335705 PMID: 8755922 

Mutation rate in the hypervariable VNTR g3 (D7S22) is affected by 
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The hypervariable human minisatellite locus D7S22 (g3) is highly 
polymorphic. The allelic distribution in D7S22 features a size clustering 
of the alleles and a comparably low allelic diversity among small 
alleles. This reduced diversity could reflect a situation where some 
alleles are less likely to mutate than others. Several factors could 
explain such an effect, including allele size, variation in repeat 
composition, and allelic differences in nearby cis -acting elements 
affecting the mutation rate. We have characterized 40 de novo mutations 
found on Southern blots in a large amount of paternity-testing material. 
There is a significant excess of paternal mutations, and small size changes 
are most frequent. Mutation rate is affected by allele length, with 
highest rates in larger alleles. Alleles of the family groups 
with D7S22 mutations and 50 small alleles were analyzed by nucleotide 
sequencing. Two hundred thirty-six base pairs of the immediate flanking 
region upstream of the repeat array were PCR amplified and screened 
for point mutations by DNA sequencing of the PCR products. Two base 
substitution polymorphisms were identified: one C/G transversion and one 
A/G transition, 54 bp and 173 bp upstream of the repeat array, 

I 



respectively. There is a significant association between mutation and 
occurrence of 54C, while association is not obvious between mutation rate 
and the 173A/G variants. There is a marked association between different 
flanking haplotypes and allele size, and within the smallest 
allele-size group, all alleles had the 54G/173A haplotype . Both 
allele size and allelic state at site 54 remain associated with 
mutation rate when the other factor is controlled. Possible mechanisms 
behind the variation in mutation rate in D7S22 are discussed. 
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A number of different polymorphisms have been observed in coding as well 
as in non-coding regions of T cell receptor (TCR) genes. We report the 
identification and characterization of a highly polymorphic locus in the 3 1 
noncoding region of the human T cell receptor alpha/delta (TCRAD) on 
chromosome 14. In 2 02 unrelated individuals, ten different alleles 
were distinguished by polymerase chain reaction (PCR ) and a 
heterozygosity rate of 64% was calculated. Sequence analysis revealed that 
this polymorphic region consists of 10 bp imperfect repeat units and 
represents a variable number tandem repeat region (VNTR) . Stable 
Mendelian inheritance of this novel polymorphic marker was proven in four 
families. The localization of this VNTR polymorphism in the TCRAD 
locus should make it a useful system for linkage analysis in immunological 
disorders with a known role of TCRAD. 
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Apolipoprotein B 3' hypervariable repeat genotype: association with 
plasma lipid concentration, coronary artery disease, and other restriction 
fragment polymorphisms. 
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Apolipoprotein B gene 3 ' variable number tandem repeat (VNTR) and 
related regions were amplified by PCR and analyzed by agarose gel 
electrophoresis. Eighteen VNTR alleles (VNTR25, 26, 29, 31, 33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 58, 60) and 45 genotypes were 
observed in 477 Taiwanese subjects. The VNTR35 allele and genotype 
VNTR3 5/3 5 were observed most frequently in this population. The 
polymorphism information content was 0.62. Some minor alleles, such 
as VNTR25 and 60, were found only in coronary artery disease (CAD) and 
stroke patients in our sampling, and no statistically significant 
difference was observed in VNTR allelic frequency between control and 



CAD or stroke patients. Significant differences in allelic distribution of 
some VNTR alleles were observed between our normal Taiwanese 
population and a Caucasian group studied by others. VNTR43-47 and Alul + 
(coding Ala591) restriction fragment length polymorphism (RFLP) as well as 
VNTR49-60 and EcoRI- (coding Lys4154) RFLP were found to be highly 
coinherited. No apparent association between the VNTR genotype and 
plasma lipid concentration was observed; however, for the same genotype, 
the CAD and stroke patients frequently showed higher lipoprotein (a) and 
lower HDL cholesterol concentrations than the control group. 
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In order that there can be confidence that DNA profile frequency 
estimates will not place undue bias against a defendant, 2 methods are 
described for estimating minimum allele frequency bounds for 
PCR-based loci. On e approach estimates ^mi nimum allele 

frequencies for VOTRfand STR loci using s amp le si^and the observed 
heterozygosity^at a locus, while the second approach^ appropriate for loci 
typed with (allele-specif ic oligonucleotide probes, i's based only on 
sample sizeV^JThe use of a minimum allele^ ^f^requency enables 
compensation for sparse sampling of intrequent alleles in population 
databases . 
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In parentage testing when one parent is excluded, the distribution of the 
number of loci showing exclusion due to mutations of the transmitting 
alleles is derived, and it is contrasted with the expected 
distribution when the exclusion is caused by nonpaternity. This theory is 
applied to allele frequency data on short tandem repeat loci scored 
by PCR analysis, and VNTR data scored by Southern blot RFLP 
analysis that are commonly used in paternity analysis. For such 
hypervariable loci, wrongly accused males should generally be excluded 
based two or more loci, while a true father is unlikely to be excluded 
based on multiple loci due to mutations of paternal alleles. Thus, 
when these DNA markers are used for parentage analysis, the decision to 
infer non-paternity based on exclusions at two or more loci has a 
statistical support. Our approach places a reduced weight on the combined 
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classical phenylketonuria (PKU) . A carrier status for PKU was ascertained 
in two fetuses; the third family refused prenatal diagnosis, although 
inf ormativeness was shown to be complete. 
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Mucopolysaccharidosis IVA: four new exonic mutations in patients with 
N-acetylgalactosamine-6-sulf ate sulfatase deficiency. 

Tomatsu S; Fukuda S; Yamagishi A; Cooper A; Wraith JF; Hori T; Kato Z; 
Yamada N; Isogai K; Sukegawa K; Kondo N; Suzuki Y; Shimozawa N; Orii T 

Department of Pediatrics, Gifu University School of Medicine, Gifu, 
Japan . 

American journal of human genetics (UNITED STATES) May 1996, 58 
(5) p950-62, ISSN 0002-9297 Journal Code: 3IM 
Language s : ENGL I SH 
Document type : Journal Article 
Record type : Completed 

We report four new mutations in Japanese patients with 
mucopolysaccharidosis IVA (MPSIVA) who were heterozygous for a common 
double gene deletion. A nonsense mutation of CAG to TAG at codon 14 8 in 
exon 4 was identified, resulting in a change of Q to a stop codon and three 
missense mutations. V (GTC) to A (GCC) at codon 138 in exon 4, P (CCC) to S 
(TCC) at codon 151 in exon 5, and P (CCC) to L (CTC) at codon 151 in exon 
5. Introduction of these mutations into the normal GALNS cDNA and transient 
expression in cultured fibroblasts resulted in a significant decrease in 
the enzyme activity. V138A and Q148X mutations result in changes of 
restriction site, which were analyzed by restriction-enzyme assay. P151S 
and P151L mutations that did not alter the restriction site were detected 
by direct sequencing or allele specific oligohybridization . Detection 
of the double gene deletion was initially done using Southern blots and was 
confirmed by PCR . Haplotypes were determined using seven 
polymorphisms to the GALNS locus in families with the double gene deletion. 
Haplotype analysis showed that the common double gene deletion occurred on 
a single haplotype, except for some variation in a VNTR-like 
polymorphism. This finding is consistent with a common founder for all 
individuals with this mutation. 
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In forensic DNA typing, evidential samples generally involve limited 
amounts of DNA and so should be carefully utilized. Although polymerase 
chain reaction (PCR) of variable number of tandem repeats (VNTR 
) alleles is the prevailing method for forensic identification, the 
fidelity of amplification of heterozygous VNTR alleles with 
large disparities in length needs to be carefully examined. Reports in the 
literature and our own observations have demonstrated that PCR 
artifacts, bogus alleles and allelic drop-out of VNTRs , are related 
to the amount of genomic DNA, the number of amplification cycles and the 



length of alleles amplified. Two small (< 1 kb) hypervariable VNTRs 

(Apo B and HVR-Ig) markers used for forensic identification were chosen to 

study these relationships. The results revealed that PCR 

amplification for the heterozygous VNTR alleles with wide 
disparity in length (> 400 bp) easily produced the allelic drop-out problem 
and therefore, led to the false results; and the allelic fragment of 
PCR products was preferentially lost after only 2 cycles of 
overamplif ication. We also further established the relationship between the 
optimal number of amplification cycles and the amount of genomic DNA in the 
reaction mixture. In our routine forensic screening this relationship has 
been successfully applied to determine the optimal number of amplification 
cycles and to avoid the allelic drop-out problem and achieve fidelity of 
PCR-VNTR amplification. It has also been used to investigate 
forensic casework. 
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An approach has been developed for the screening of allelic variation of 
minisatellite DNA loci that substantially reduces the time and hazards 
involved. Primers were designed for a minisatellite region isolated from a 
gadoid fish species (Merlangius merlangus L.), enabling amplification by 
polymerase chain reaction, so that differences in the number of 
minisatellite repeat units (allelic variability) were detectable by 
ethidium - bromide fluorescence (over UV light) following separation by 
agarose gel electrophoresis. This amplifiable minisatellite variable number 
tandem repeat region, the first non-primate marker of its kind can be used 
successfully with DNA extracted by a rapid Chelex protocol. From a sample 
of 97 individuals, 24 alleles were resolved (750-2200 kb) and 
heterozygosity was estimated at 0.94. 
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Women who carry a mutation in the BRCA1 gene (on chromosome 17q21) , have 
an 80% risk of breast cancer and a 4 0% risk of ovarian cancer by the age of 
70 (ref . 1) . The variable penetrance of BRCA1 suggests that other genetic 
and non-genetic factors play a role in tumourigenesis in these individuals. 
The HRAS1 variable number of tandem repeats (VNTR) polymorphism, 



located 1 kilobase (kb) downstream of the HRAS1 proto -oncogene (chromosome 

llpl5.5) is one possible genetic modifier of cancer penetrance. Individuals 

who have rare alleles of the VNTR have an increased risk of 

certain types of cancers, including breast cancer (2-4) . To investigate 

whether the presence of rare HRAS1 alleles increases susceptibility 

to hereditary breast and ovarian cancer, we have typed a panel of 307 

female BRCA1 carriers at this locus using a PCR-based technique. The 

risk for ovarian cancer was 2.11 times greater for BRCA1 carriers 

harbouring one or two rare HRAS1 alleles, compared to carriers with 

only common alleles (P = 0.015). The magnitude of the relative risk 

associated with a rare HRAS1 allele was not altered by adjusting for 

the other known risk factors for hereditary ovarian cancer (5) . 

Susceptibility to breast cancer did not appear to be affected by the 

presence of rare HRAS1 alleles. This study is the first to show the 

effect of a modifying gene on the penetrance of an inherited cancer 

syndrome . 
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Intron 4 0 of the human von Willebrand factor gene contains a region with 
variable-number tandem repeats (VNTR), type (ATCT)n, showing length 
polymorphism. In order to carry out family studies of von Willebrand* s 
disease, we performed PCR procedures to analyze 3 previously 
described microsatellites from that region, both in normal individuals and 
in von Willebrand disease patients. Three pairs of primers were used to 
amplify independently nucleotides 1890-1991 (VNTR 1) , 2215-2380 ( 
VNTR 2) and 164 0-17 94 (VNTR 3) from intron 40. The observed 
heterozygosities (0.75, 0.73 and 0.86 for VNTRs 1, 2 and 3, respectively) 
were in good agreement with the expected heterozygosities derived from the 
allele frequencies (0.70, 0.73 and 0.79, respectively). Furthermore, 
the combination of the 3 VNTRs showed 96% of heterozygosity, which 
correspond with the 98% expected value under linkage equilibrium. 
Therefore, our conclusion is that the use of these 3 markers, especially 
VNTR 3, constitutes a rapid and reliable method for performing 
segregation studies in von Willebrand disease families. 
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The variable number of tandem repeats (VNTR) of Stl4 (DXS52) on the 



human X- chromosome was analysed using the polymerase chain reaction ( 
PCR ) method. Screening of 78 X-chromosomes in 56 healthy Chinese 
individuals revealed the existence of at least seven different 
alleles in the the Chinese population, the corresponding amplified 
fragments and frequencies being 700 bp (60.3%), 1220 bp (1.3%), 1300 bp 
(2.6%), 1390 bp (11.5%), 1570 bp (12.8%), 1630 bp (6.4%) and 1690 bp 
(5.1%). Total theoretical heterozygous rate was 60%. Compared to 
Caucasians, this Chinese population showed a markedly higher occurrence of 
low molecular weight fragments and a relatively low occurrence of high 
molecular weight fragments. Study of this polymorphism in 14 suspected 
haemophilia A carriers revealed half of them to be heterozygous. Thus, Stl4 
VNTR analysis by PCR should prove to be a useful tool in the 
genetic diagnosis of haemophilia A in China. 
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The variable number of tandem repeats (VNTR) in the first intron of 
renin gene for the spontaneously hypertensive rat (SHR) , its controls 
Wistar-Kyoto (WKY) , renal hypertensive rat, and Sprague-Dawley rat (SD) 
were compared by polymerase chain reaction (PCR) method. An analysis 
of VNTR from WKY, Wistar and SD showed that there are two different 
renin gene alleles and three genetypes 2.0kb/2.0kb, 2.0kb/1.8kb, 
1.8kb/1.8kb. The genetype from renal hypertensive rats is same as those 
seen in the normal controls. However, compared with the WKY, Wistar and SD 
genes, a "deletion" of approximately l.Okb was found in the first intron of 
the SHR renin gene. Our results strongly suggest that the cause and 
mechanism of elevated blood pressure is complex, and the molecular basis of 
the genetic -prone hypertension is existed. 
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We describe a highly discriminating multiplex short tandem repeat 
PCR human identification system that gives a matching probability for 
Caucasians of European ancestry of 2.94 x 10 (-8) or 5.66 x 10 (-10) when 
used in combination with a previously described system. The system produces 
discrimination equal to or greater than four single locus probes 
(restriction fragment length polymorphism [RFLP] typing of variable 
nucleotide tandem repeat [VNTR ] loci) . The test is robust and 
reproducible and works with 1-10 ng of template DNA, using fluorescent 
detection of PCR products from either 4 or 6 short tandem repeat loci 



5/3,AB/39 (Item 39 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 




and the X-Y homologous gene amelogenin, giving simultaneous sex diagnosis. 
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The amplifiable VNTR polymorphic system COL2A1 has been 
investigated in a Chinese Han population (n = 12 0) by the polymerase chain 
reaction (PCR) and PAGE horizontal electrophoresis followed by silver 
stain. In order to accurately identify COL2A1 alleles, a number of 
human allele ladders prepared by mixing DNAs extracted from different 
individuals of known C0L2A1 genotypes were used. A total of 14 different 
alleles in 23 genotypes were observed in this Chinese Han population. 
Among them, four were new alleles disclosed in the present study. The 
results imply that COL2A1 locus may be served as a genetic marker in 
forensic haemogenetics as well as in anthropogenetics . 
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Evaluation of bone marrow grafts and hemopoietic chimerism using 
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sequences] 
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uzyciu amplifikacji metoda PCR hiperzmiennych sekwencji typu 
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PCR amplification of highly polymorphic variable number of tandem 
repeat (VNTR) sequences could be particularly useful in documentation 
of engraftment and characterization of chimerism following allogeneic bone 
marrow transplantation (BMT) . We have monitored a 31-year old male patient 
treated with allogeneic BMT for chronic myeloid leukaemia. The recipient's 
DNA samples were obtained before the transplant and on day 28, 100 and 150 
after BMT. The donor's DNA (patient's sister) was also obtained as a 
reference. ACT B2 locus on chromosome 6 was chosen for the analysis. In 
addition a deletion polymorphism locus within the pseudoautosomal region of 
chromosome X and Y (amelogenin gene) was also analysed. On day 28 after BMT 
both donor and recipient specific alleles were detected in the 
recipient's sample. However, on day 100 and 150 the recipient specific 
alleles were no longer detectable. The aforementioned pattern was 
observed for both markers analysed. The disappearance of recipient specific 
alleles correlated with clinical symptoms of chronic graft-versus 
host disease. 
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In forensic medicine, DNA fingerprinting for identification is becoming a 
necessary procedure. A method to radiolabel M13 DNA probe by primer 
extension using a specific oligonucleotide primer was developed. The method 
specifically labeled the two 15 bp repeats in M13 DNA which hybridize to 
target DNA giving rise to DNA fingerprinting patterns. The M13 probe 
labeled by this method has proven useful for individual identification, 
paternity testing and monitoring reconstitution in bone marrow 
transplantation. The genetic locus, D1S80 and D17S30 containing a variable 
number of tandem repeats (VNTR) have also been successfully amplified 
from human genomic DNA isolated from blood (50 ng from each sample) by the 
polymerase chain reaction (PCR ) using oligonucleotide primers 
complementary to the flanking sequences as primers for amplification. DNA 
bands were detected by ethidium bromide staining after electrophoresis on 
agarose gels. Analysis of this VNTR locus was thus achieved without 
the need for Southern blot or radioactive material. The small size of the 
DNA fragments produced in the PCR amplification permited good 
resolution of individual alleles. The precise specification of the 
number of tandem repeats present in each allelic fragment was reproducible 
from one analysis to another. 
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A highly variable number of tandem repeats (VNTRs) in a human locus D1S80 
can prove to be useful for forensic science purposes. As with other genetic 
polymorphisms, a database of a local population allelic frequencies is 
needed to ensure that no departure from genetic equilibrium exists. DNA 
from the locus D1S80 was amplified by polymerase chain reaction (PCR) 
and analyzed by horizontal PAGE followed by silver staining. Samples from 
133 unrelated inhabitants of Southern Poland were examined. The amplified 
fragment length polymorphism (AMP-FLP) analysis of the D1S80 locus 
demonstrated 21 alleles and heterozygosity of 0.85%. Out of the 231 
possible genotypes, 47 were observed. The results were compared to the 
published D1S80 population studies and a meta-analysis of the genotype 
frequencies was performed. The G statistics revealed a deviation from 
genetic equilibrium in the Spanish population. Replicated goodness of fit 
tests showed highly significant heterogeneity of genotype distribution 
between tested populations. Therefore, interpretation of the casework on 



the basis of D1S80 locus typing may be biased by interpopulation 
differences . 
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Polymorphism at VNTR locus 3 to the apolipoprotein B gene in a 
Tunisian population: difference from other ethnic groups. 
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The Hypervariable region (HVR) detected at the 3 " end of the 
apolipoprotein B (Apo B) locus has been the subject of numerous studies. As 
for many VNTR (variable number of tandem repeat) , this locus is 
highly polymorphic and until now about 2 0 alleles have been 
described. The genotype distribution in all populations follows the 
Hardy-Weinberg predictions. A bimodal pattern of allele frequency 
distribution is apparent in all Caucasoid populations. We have analyzed the 
frequencies of different alleles in a Tunisian population (123 
individuals) by the polymerase chain reaction technique and compared our 
results to those obtained in several ethnic groups. It appears that the 
distributions of the allele frequencies are very different: for 
Caucasoid populations, there are two peaks of frequencies for alleles 
with 36 and 4 8 repeats, but alleles of intermediate lengths are more 
frequent. Hixson et al . [(1993) Hum Genet 91:475-479] have shown a similar 
difference between black and white American populations. We found the same 
results in a black African group. Some of the repeat units of this HVR 
contain a Ssp I restriction site and digestion of the PCR products by 
this enzyme gives different patterns on gradient acrylamide gel [Desmarais 
et al., 1993, Nucleic Acids Res 21:2179-2184.] The DNA of African 
individuals (42) has been analyzed to discover the origin of this new 
allele. Preliminary results indicate that these particular 
alleles probably arose by introgression from the African population 
into the Tunisian one. 
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Inactivation of the p53 tumor suppressor gene has been reported to be a 
prognostic factor in several human cancer types . Normal function of the 
gene is affected by deletion in one allele; dysfunction of the other 
allele is often caused by a mutation. In tumors of heterozygous 
individuals, deletion of one allele can be detected as loss of 
heterozygosity (LOH) . A recently found variable number of tandem repeats ( 
VNTR ) segment in intron 1 of the p53 gene seems to be highly 
polymorphic and, therefore, a very useful marker in detecting LOH in 



various types of tumor samples. We in vitro amplified the VNTR 
segment from genomic DNA samples of 101 lung cancer patients and run 
conventional agarose gel electrophoreses in order to detect the 
alleles of various length, differing by the number of repeats. The 
usefulness of the method was studied using DNA from white blood cell 
samples and from fresh and formalin- fixed, paraffin -embedded tumor samples. 
Of the patients, 56% were found to have two different alleles, i.e. 
were informative in this assay. In 18% of the lung tumors from the 
informative cases, LOH in the p53 suppressor gene was detected. 
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Often teeth are the only items which can be used for personal 
identification in forensic medicine. In the present work we describe a 
method to extract and amplify DNA from dental elements ranging from 2 weeks 
to 5 year from the avulsion. PCR (polymerase chain reaction) was used 
to amplify VNTR sequences; the alleles products were 
electrophoresed, visualized by traditional methods and compared to the 
amplified products obtained from the matching blood sample. Our results 
give a new and powerful investigative tool for personal identification in 
the field of forensic odontostomatology, since such a procedure can be 
successfully applied both to recent and to ancient teeth. 
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Allelic data from a Greek sample of unrelated individuals for the D17S30, 
3'ApoB, D1S80 and DXS52 loci were obtained by the PCR and subsequent 
analysis with agarose gel electrophoresis. The distribution of observed 
genotypes is in agreement with expected values according to the 
Hardy-Weinberg equilibrium. An heterozygosity of at least 76% was 
demonstrated with 11-13 alleles for each locus. The use of the 
combination of the four loci could be a powerful tool for paternity testing 
and individual discrimination, in combination with the fact that PCR 
needs a minimal amount of DNA and is a very quick and sensitive method. 
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In the present study, f fve allelic fragments were typed by a^polymerase 
chain reaction (PCR) proceeds with a pair of primers specific for the 
tetranucleotide (TCAT) repeal — .se quenc e. — nfthe first intron of the human 
tyrosine hydroxylase (TH) gene and their sizes (bp) were 114 (A) , 118 (B) , 
122 (C) , 126 (D) and 130 (E) , respectively. The AE genotypic frequency was 
found to be significantly higher in unrelated patients with schizophrenia 
than in unrelated control subjects (chi 2 = 4.18, p < 0.05). ANOVA revealed 
a significant difference between the three groups (neuroleptic-f ree 
patients possessing or not possessing the AE genotype, and unrelated 
control subjects) in the concentration of serum noradrenaline (F = 4.96, df 
2.79, p < 0.01), but no significant differences were found between the 
three groups in the concentrations of serum homovanillic acid, 
phenylalanine and tyrosine. These results suggest that the polymorphic 
intron 1 of the human TH gene may be associated with disturbances of the 
catecholamine pathway in schizophrenia. 
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The polymorphisms of variable number of tandem repeats (VNTR) 3 1 to 
the apolipoprotein B (apo B) gene were investigated using polymerase chain 
reaction (PCR ) in a sample of 103 patients with documented coronary 
heart disease (CHD) and 100 healthy individuals selected from Chinese Han 
nationality. Twelve segregating alleles (3* beta 29-51) were observed 
in the pooled total of 203 subjects. The most common allele was 3' 
beta 37, followed by 3' beta 39 with frequencies of 0.362 and 0.296, 
respectively. This model of allele distribution was coincident with 
the results form different ethnic groups, but the relative frequencies of 
alleles were different. In comparison with the allele 

frequencies between the patients and controls, alleles bigger than 
3' beta 39 (3 1 VNTR -B) were significantly more common among the 
patients than among the controls (P < 0.001). Moreover, in the CHD group 
patients with plasma levels of TC > or = 3.88 mmol/L, LDL-C > or = 2.59 
mmol/L and HDL-C < 1.16 mmol/L had significantly higher frequencies of 3' 
VNTR-B allele (P < 0.01). Therefore, it is suggested that 3' 
VNTR-B allele might be involved in the development of coronary 
atherosclerosis, presumably through their influences on lipid metabolism. 
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By use of a simple, rapid and reliable polymerase chain reaction ( 
PCR ) -based method, we analyzed three hypervariable tandem repeats in 
the 3 1 -Apo B, 5 ' -HVR-Ig and 3 » -C0L2A1 loci . As accurate data of 
allele frequency of genetic markers is a prerequisite for forensic 
application, the allele frequency distribution of the three variable 
number of tandem repeats (VNTR ) among the Chinese population in 
Taiwan were studied. In a total of 123 unrelated Chinese subjects, the Apo 
B VNTR demonstrated a heterozygosity of 68.2% with 9 alleles, 
0.85 of the power of discrimination (PD) value and 0.74 of the allelic 
diversity (h) value. In a sample of 103 unrelated Chinese subjects, the 
COL2A1 VNTR showed 49.0% heterozygosity with six alleles, 0.79 
of the PD value and 0.74 of the h value. In 106 unrelated subjects, the 
HVR-Ig VNTR showed 47.4% heterozygosity with seven alleles, 
0.79 of the PD value and 0.59 of the h value. The data obtained in this 
study are not only useful for forensic identification, but will also be 
helpful for paternity testing, genetic linkage studies and the 
identification of the three VNTR loci associated with human genetic 
diseases. Some verifying examinations for the validity and reliability of 
the three VNTR were performed. The high sensitivity and inexpensive 
nature of this approach make it superior to the traditional method of DNA 
fingerprinting for forensic typing. With the use of this PCR- 
VNTR system, many forensic cases have been successfully identified. 
The value of this system is illustrated in the investigation of a rape and 
murder case. 
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The recent technology of amplification of DNA sequences by the polymerase 
chain reaction (PCR) has already proved to be a very useful tool for 
the analysis of variable number of tandem repeat (VNTR) loci. Short 
tandem repeat (STR) loci appear as other promising PCR -based 
identification systems. In fact, DNA typing based on PCR 
amplification of STRs is very sensitive and allows to overcome major 
problems encountered when using the RFLP method, such as typing of very 
small amounts of DNA, highly degraded DNA or mixtures of DNA from more than 
one individual. Two STR systems, HUMTH01 (a tetranucleotide repeat (AATG) 
sequence located on chromosome 11) and HUMFES/FPS (a tetranucleotide repeat 
(ATTT) sequence located on chromosome 15) were investigated in order to 
determine allele and genotype frequencies for a French Caucasian 



population sample. HUMTH01 and HUMFES/FPS alleles were amplified by 
the use of PCR and amplified STR sequences were analyzed on 6% 
Hydrolink Long Ranger gels and visualized by silver staining. The study was 
conducted on a sample of unrelated individuals (N approximately 190) 
randomly selected from the French Caucasian population. The genotype 
distributions met Hardy -Weinberg expectations for both HUMTH01 and 
HUMFES/FPS STR systems. Furthermore, an additional allele, never 
reported before was observed at the HUMFES/FPS locus: it migrates as an 
allele containing 7 repeat units and corresponds to the smallest 
allele identified for this locus. 
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Allele and phenotype frequencies for the YNZ22 locus were 
determined in a population sample from Catalonia (Spain) using the 
polymerase chain reaction (PCR) . In 311 unrelated individuals, 14 
alleles and 56 phenotypes were observed. No deviation from 
Hardy-Weinberg equilibrium was found. The observed heterozygosity was 
81.35%. The YNZ22 polymorphism is useful for paternity testing with a CE 
value of 70% and an Essen-Moller value of 9.35 (log.). 
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In a substructured population the overall heterozygote deficiency can be 
predicted from the number of subpopulations (s) , their time of divergence 
(t) , and the nature of the mutations. At present the true mutational 
mechanisms at the hypervariable DNA loci are not known. However, the two 
existing mutation models (the infinite allele model (IAM) and the 
stepwise mutation model (SMM) ) provide some guides to predictions from 
which the possible effect of population substructuring may be evaluated, 
assuming that the subpopulations do not exchange any genes among them 
during evolution. The theory predicts that the loci with larger mutation 
rate, and consequently showing greater heterozygosity within 
subpopulations, should exhibit a smaller proportional heterozygote 
deficiency (GST) and, hence, the effects of population substructuring 
should be minimal at the hypervariable DNA loci (an order of magnitude 
smaller than that at the blood group and protein loci) . Applications of 



this theory to data on six Variable Number of Tandem Repeat (VNTR) 

loci and five short tandem repeat (STR) loci in the major cosmopolitan 

populations of the USA show that while the VNTR loci often exhibit a 

large significant heterozygote deficiency, the STR loci do not show a 

similar tendency. This discordant finding may be ascribed to the 

limitations, coalescence and nondetectability of alleles associated 

with the restriction fragment length polymorphism (RFLP) analysis through 

which the VNTR loci are scored. Such limitations do not apply to the 

polymerase chain reaction (PCR) method, through which the STR loci 

are scored. The implications of these results are discussed in the context 

of the forensic use of DNA typing data. 
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We have developed a quantitative, nonisotopic method using variable 
number tandem repeat (VNTR)^ and short tandem repeat (STR) markers for 
monitoring donor rpjj___engraf tment i n marxoML transplant recipients. 
Post transplant DNA" from the recipient Ts^amplifir&d with fluorescent 
polymerase cha^n reaction (PCR) primers for polymorph i-clmarkers that 
distinguish dismor alleles from recipient alleles/ . The 
fluorescent PCRtn?o4ucts are then separated on agarose"^ or acrylamide 
gels on . the ApplielT^^rc^y^feeme — 373 A^ Sequence r^-^oster City, CA) . Using 
GeneScan 672 software (Applied Biosystems) to analyze the separated 
alleles, we can correlate allele peak areas to the percentage 
of donor or recipient DNA. We quantitate engraf tment in a mixed chimeric 
sample by mixing pretransplant recipient and donor DNAs in a range of 
percentages and amplifying the mixtures to produce a standard curve. By 
amplifying and analyzing the posttransplant sample DNA(s) , we can determine 
the extent of engraftment by interpolating the percent peak area of the 
informative allele (s) from this standard curve. This approach 
provides a precision of measurement ranging, depending on the marker, from 
3.5% to 8.0% (percent coefficient of variation) and an accuracy of 
engraftment determination ranging from 97% to 99%, with a sensitivity of 
detection of 1% donor or recipient DNA. We retrospectively analyzed a panel 
of 32 patients and found seven to be informative for some degree of mixed 
chimerism, indicative of either residual normal host cells or leukemic 
relapse. An analysis of different cell lineages obtained posttransplant 
showed different degrees of engraftment in myeloid and T-cell populations. 
In summary, this method can provide an accurate, quantitative assessment of 
mixed chimerism in patients posttransplant. Such information may be useful 
in the future in guiding early implementation of additional treatment 
designed to circumvent graft failure or suppress relapse. 
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The allele frequency distributions of four VNTR loci 
amplified by PCR have been studied in a population of 205- individuals 
from Spain. The loci analysed are D1S80 and three STRs : HUMTH01, HUMFES/FPS 
and HUMACTBF2 (SE33) . The former was visualized in Metaphor agarose gels, 
and the STRs in sequencing polyacrylamide gels under denaturing conditions 
which could separate alleles with differences of a single base. This 
is of particular importance in the HUMTH01 locus, a tetrameric STR in which 
two alleles (9.3 and 10) were detected differing in a single base. 
Furthermore, HUMACTBP2 has at least 3 0 alleles, some of which may 
vary by as little as one base. At this locus a variation in the 
allele mobility was observed, depending on the electrophoretic 
conditions. For this reason, there should be careful consideration before 
this marker is accepted and validated as a common interlaboratory system. 
This paper does not include any comparison of the frequencies obtained for 
this locus with other recent studies. For the rest of the loci, the 
frequencies found have been compared with other published population 
studies; they show a degree of difference, particularly in the D1S80 locus. 
Finally, the systems were tested for Hardy-Weinberg equilibrium, and some 
statistical parameters of forensic interest were calculated. 
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Alterations in the p53 tumor- suppressor gene have been identified in a 
variety of human malignancies, including renal -cell cancer. A technique for 
the isolation of tumor areas from tissue specimens to analyze 
formalin- fixed and paraffin- embedded tumors and try to avoid a disturbance 
of the results due to genetic background signal by the presence of 
tumor-infiltrating lymphocytes, was established. The presence of 
lymphocytes within the tumor areas investigated was determined by 
immunohistochemical staining for CD3 , a lymphatic surface antigen. 
Following the isolation of about 100-200 tumor cells, PCR-directed 
molecular genetic analysis was performed. A highly informative allelotyping 
approach for the detection of loss of heterozygosity (LOH) , determining 
BstUl- and VNTR -polymorphisms , a 100 -bp marker directly localized in 
intron 1 of the p53 gene, as well as screening for mutations by 
single-strand conformation polymorphism analysis (SSCP) in exons 5-8, were 
used. Out of 44 renal-cancer specimens, 33 (75%) were informative for 
PCR -directed RFLP-analysis . Allelic loss at the p53 gene locus was 
observed in 10 of 33 cases (33%) . No correlation between p53 gene 
alteration and T-stage, histological grade or histological differentiation 
could be observed. Alterations in the p53 gene, as detected by a molecular 
genetic as well as an immunohistochemical approach, were correlated to 
overall survival. During univariate analysis histological grade, lymphnode 
status and the presence of distant metastases could be identified as 



prognostic parameters for overall survival. During multivariate analysis 
none of the factors investigated remained an independent prognosticator for 
survival. Summarizing these results, it seems unlikely that p53 gene 
alterations will serve as an important new factor for the clinical 
prognosis of patients with renal -cell cancer. 
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After examining 2 paternity cases in 17 classical, 4 RFLP and 5 PCR 
-VNTR systems, isolated pseudo-exclusions were observed in the 
polymorphism D2S44 (YNH24) . In both cases the "exclusions" were due to 
apparent opposite homozygosity. The application of different restriction 
enzymes, PCR amplification and varying electrophoretic conditions 
each led to an equivalent result of a 1 -band-pattern with a mismatch 
between both father/child pairs. From these results the authors conclude 
that a complete or almost complete loss of the alleles is the most 
probable explanation. 



5/3,AB/58 (Item 58 from file: 155) 

DIALOG (R) File 155: MEDLINE (R) 

08692717 96037023 PMID: 8546754 

Association of polymorphisms of the apolipoprotein B gene with coronary 
heart disease in Han Chinese. 
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Four polymorphic sites of the apolipoprotein B (apo B) gene were 
investigated by using polymerase chain reaction (PCR) in 103 patients 
with coronary heart disease (CHD) and 100 age-matched healthy individuals 
selected from a population of Han Chinese in the Beijing area. The rare X+ 
allele of the Xbal restriction site was more frequently seen in CHD 
patients than in controls (0.088 vs. 0.025, P < 0.01). The relative 
frequency of rare E- allele of the EcoRI restriction site was 
significantly higher in CHD patients compared with controls (0.11 vs. 0.04, 
P < 0.01). Similarly, 3'VNTR-L allele (number of repeat units > 
39) at the VNTR region was also present at an apparently high 
frequency in CHD patients in comparison to that in controls (0.602 vs. 
0.290, P < 0.001). However, the difference in relative frequency of rare 
Del allele of the Ins/Del polymorphism at the signal peptide was not 
significant between the two groups (0.282 vs. 0.235. P > 0.05). In 
comparison with Caucasians, the relative frequencies of rare alleles 
(Del, X+ and E-) were found to be statistically lower in Han Chinese. 
Furthermore, the Del and X+ alleles, in linkage disequilibrium, were 
associated with significantly lower plasma level of HDL-C in CHD patients. 
Therefore it is suggested that genetic variation with the apo B gene may 



exert some impact on lipid metabolism and contribute to the susceptibility 
to development of CHD in Han Chinese . 
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The apolipoprotein B (apoB) variable number of tandem repeat (VNTR) 
alleles containing larger repeat units is a risk factor for coronary 
heart disease. Capillary electrophoresis (CE) in entangled polymer solution 
was applied to the analysis of polymerase chain reaction (PCR) 
amplified apoB VNTR locus for DNA diagnosis of heart disease. The CE 
separation gives an excellent resolution of two alleles differing by 
one or two 16 bp repeat units in the DNA size range up to 600 bp with high 
speed. The apoB alleles differing in length by 2 or 4 repeat units 
are readily distinguishable by CE in the DNA size range from 600 to 1000 
bp. The plate number achieved was 1 million plates per meter. CE combining 
with PCR provides an excellent technique for accurate determination 
of the number of repeat units of apoB VNTR alleles and 
differentiation of heterozygous from homozygous individuals. Using the CE 
technique, the apoB VNTR loci from some individuals in genotyping 
were examined towards precise DNA diagnosis for coronary heart disease. 
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A polymorphism of the variable number of tandem repeat (VNTR) type 
is located 97 bp downstream of exon VI of the parathyroid hormone -related 
peptide (PTHrP) gene in humans. The repeat unit has the general sequence 
G(TA)nC, where n equals 4-11. In order to characterize the evolutionary 
history of this VNTR , we initially tested for its presence in 13 
different species representing four main groups of living primates. The 
sequence is present in the human, great apes, and Old World monkeys, /but 
not in New World monkeys; and this region failed to PCR amplify in ■' 
the Loris group. Thus, the evolution of the sequence as part of the /PTHrP 
gene started at least 25-35 millions years ago, after divergence of the Old 
World and New World monkeys, but before divergence of Old World monkeys and 
great apes and humans. The structural changes occurring during evolution 
are characterized by a relatively high degree of sequence divergence. In 
general, the tandem repeat region tends to be longer and more complex in 



higher primates with the repeat unit motifs all being based on a 
TA-dinucleotide repeat sequence. Intra-species variability of the locus was 
demonstrated only in humans and gorilla. The divergence of the 
TA-dinucleotide repeat sequence and the variable mutation rates observed in 
different primate species are in contrast to the relative conservation of 
the flanking sequences during primate evolution. This suggests that the 
nature of the TA-dinucleotide repeat sequence, rather than its flanking 
sequences, is responsible for generating variability. (ABSTRACT TRUNCATED AT 
250 WORDS) 
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Allele and genotype frequencies for seven polymerase chain reaction 
(PCR ) -based DNA genetic markers were determined in an Arab sample 
population. The loci analyzed were HLA-DQA1, LDLR, GYPA, HBGG, D7S8, Gc and 
D1S80. Results were obtained from the first six loci using the AmpliType 
HLA-DQ alpha DNA and AmpliType PM PCR Amplification and Typing Kits. 
The VNTR locus D1S80 PCR product was analyzed by polyacrylamide 
electrophoresis and silver staining. All loci meet Hardy -Weinberg 
expectations. The frequency data can be used in forensic analyses and 
paternity tests to estimate the frequency of a DNA profile in the Arab 
population. 
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The 5' flanking polymorphism (5'FP) is a minisatellite , variable number 
of tandem repeat (VNTR) locus adjacent to the 5' end of the insulin 
gene (INS) . Alleles of the 5'FP are highly variable in length but 
fall into three discrete size classes. The shortest, or class 1, 
alleles are associated with insulin-dependent diabetes mellitus 
(IDDM) . Here we present a polymerase chain reaction (PCR) -based 
technique for subtyping 5'FP class 1 alleles by determining their 
exact lengths in number of repeat units (RUs) . The technique resolves small 
length differences not detectable by Southern blot and produces a frequency 
distribution of class 1 allele lengths, which serve as subtypes of 
the crude class 1 category. We have applied the technique to 132 Caucasian 
families with IDDM offspring and have found that the lengths of 5'FP class 



1 alleles form a quasi -continuous distribution with three distinct 
modes. We also found precise correlation between class 1 allele 
length and the allele present on the same chromosome at HUMTH01, a 
second VNTR locus in the INS region. Specifically, each of the four 
common alleles of HUMTH01 exhibited near-total association with a 
narrow size range belonging to one of the three components of the class 1 
distribution. We discuss these results in relation to the population 
history of the 5 ' FP and INS region haplotypes and in relation to IDDM 
susceptibility in the INS region. 
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The human dopamine transporter gene, DAT1, acts to transport released 
dopamine into presynaptic terminals of the brain. The possibility that the 
DAT1 gene plays a role in genetic diseases of the brain has led to studies 
of DAT1 in several psychiatric and neurological disorders. Previous 
sequence analysis of DAT1 revealed a 40-bp repeat in the 3' end of the 
gene. In order to identify all potential alleles for this VNTR 
marker a population database was established. One thousand seventy-four 
unrelated individuals were screened by PCR for the region containing 
the 40 bp repeat. Allele frequency differences were found between 
black Americans and Caucasians or Hispanics but no differences were 
observed between Caucasians and Hispanics. A previously unreported 
allele was detected in all three populations. Thus, we have shown 
that screening a large population identifies new alleles and 
generates more accurate allele frequencies. 
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The level of DCC mRNA expression was evaluated in tissue specimens from 
lung cancer patients by semiquantitative reverse transcription-polymerase 
chain reaction (RT-PCR) combined with Southern blot analysis. Obvious 
reduction of DCC gene expression was observed in 4 of 7 specimens (55%) . In 
two specimens DCC transcript could only be detected after Southern blot 
hybridization of RT-PCR product. The average level of DCC expression 
in cancer tissue was about 45% of normal tissue as estimated by laser 
densitometer. We also studied DNA samples for loss of heterozygosity (LOH) 
at DCC locus at two polymorphic sites. Among the 15 specimens including 7 
samples for RT-PCR , 9 (60%) were informative at either of two 



polymorphic sites. LOH was observed in 5 (55%). Two at the MspI-RFLP 
(restriction fragment length polymorphism) site and 3 at the site of 
VNTR (variable number of tandem repeat) . These results suggest that 
allele loss and decreased expression of DCC gene are frequent events 
and the possible involvement of DCC gene in the pathogenesis of human lung 
cancer . 
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Defects in type II collagen have been demonstrated in a phenotypic 
continuum of chondrodysplasias that includes achondrogenesis II, 
hypochondrogenesis , spondyloepiphyseal dysplasia congenita (SEDC) , Kniest 
dysplasia, and Stickler syndrome. We have determined that cartilage from a 
terminated fetus with an inherited form of SEDC contained both normal alpha 
1(11) collagen chains and chains that lacked amino acids 256-273 of the 
triple-helical domain. PCR amplification of this region of COL2A1, 
from genomic DNA, yielded products of normal size, while amplification of 
cDNA yielded a normal sized species and a shorter fragment missing exon 20. 
Sequence analysis of genomic DNA from the fetus revealed a G-->T 
transversion at position +5 of intron 20; the affected father was also 
heterozygous for the mutation. Allele- specif ic PCR and 
heteroduplex analysis of a VNTR in COL2A1 independently confirmed the 
unaffected status of a fetus in a subsequent pregnancy. Thermodynamic 
calculations suggest that the mutation prevents normal splicing of exon 2 0 
by interfering with binding of Ul small -nuclear RNA to pre-mRNA, thus 
leading to skipping of exon 20 in transcripts from the mutant allele. 
Electron micrographs * of diseased cartilage showed intracellular inclusion 
bodies, which were stained by an antibody to alpha 1(11) procollagen. Our 
findings support the hypothesis that alpha-chain length alterations that 
preserve the Gly-X-Y repeat motif of the triple helix result in partial 
intracellular retention of alpha 1(11) procollagen and produce mild to 
moderate chondrodysplasia phenotypes . 
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Paranoia in the context of cocaine abuse is common and potentially 
dangerous. Several lines of evidence suggest that this phenomenon may be 
related to function of the dopamine transporter protein (DAT) . DAT is the 
site of presynaptic reuptake of dopamine, an event that terminates its 
synaptic activity. The gene coding for dopamine transporter protein (DAT1) 
contains a variable number of tandem repeats (VNTR) polymorphism in 
the 3 * untranslated region that can be typed by the polymerase chain 
reaction (PCR ) (Vandenbergh et al . 1992). Although this is not a 
coding region polymorphism, it is close to the coding region and could 
plausibly be in linkage disequilibrium with a mutation in the gene. Cocaine 
blocks the dopamine transporter and increases synaptic availability of 
dopamine. We examined DAT alleles in 58 white and 45 black cocaine 
users in order to test only two hypotheses: (1) Is there an allelic 
association between DAT and cocaine dependence? and (2) Is there an allelic 
association between DAT and cocaine -induced paranoia? We did not 
demonstrate an allelic association with cocaine dependence. However, within 
the white sample, DAT genotype was associated with cocaine-induced paranoia 
(allele frequency for allele 9 = . 16 for those without paranoid 
experiences versus .35 for those with, chi 2 = 3.9 [2x2 table], p < ,05). 
There was no significant difference for the same measure in the black 
sample. Certain DAT genotypes may therefore predispose to paranoia in the 
context of cocaine use in white populations. We caution that these results 
require independent replication. 
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Methodology is presented for amplified fragment length polymorphism 
(AFLP) typing using a nonisotopic, PCR protocol. Human variable 
number tandem repeat (VNTR) loci used for identification in forensic 
and paternity testing were optimized for reaction and thermal -cycling 
parameters. Loci analyzed were the apolipoprotein B (APOB) 3' hypervariable 
region (HVR) , phenylalanine hydroxylase 3' HVR (PAH), and D1S80. 
Coamplif ication of a monomorphic beta-globin fragment serves as an 
amplification control. Biotin is integrated into PCR amplicon through 
primer incorporation. AFLP products undergo agarose gel electrophoresis and 
Southern transfer to a nylon membrane. Amplicons were detected using a 
streptavidin-enzyme conjugate. Either colorimetric- or chemiluminescent-dev 
eloped bands are genotyped using locus -specific allele ladders with 
known VNTR repeat numbers. Using this methodology, we have 
successfully typed > 500 individuals from three population groups for each 
locus during data basing and casework. 
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The human platelet alloantigen HPA-2 (Koa/Kob) system is involved in two 
clinical syndromes, neonatal alloimmune thrombocytopenia and platelet 
transfusion refractoriness. We have previously described that the human 
platelet alloantigens HPA-2a(Kob) and HPA-2b(Koa), are caused by a 
Thrl45Met amino acid polymorphism in the N-terminal globular domain of the 
human platelet glycoprotein (GP) lb alpha. In the present study the 
question was addressed as to whether a genetic association exists between 
this Thrl45Met polymorphism and the recently described variable number of 
tandem repeat (VNTR) polymorphism in GP lb alpha. Such an association 
has already been suggested by serological analysis (Ishida et al . , 1991). 
This VNTR polymorphism results from a 13 -amino-acid sequence repeat 
in the macroglycopeptide region of GP lb alpha. Therefore, we developed a 
PCR method to analyze the VNTR region of 106 normal individuals 
who were also analyzed for the HPA-2 polymorphism. In this method genomic 
DNA derived from mononuclear cells was purified, the polymorphic region was 
amplified by PCR and was electrophoresed on agarose gels. Differences 
in the size of the PCR products made VNTR typing possible. 
Genotyping for the HPA-2 system was done by allele -specific 
restriction site analysis of PCR products with the restriction enzyme 
Sfa NI. The DNA derived from 12 HPA-2 (a-b+) subjects, contained only the B 
variant (with 3 repeats) of the VNTR polymorphism. The D variant 
(with 1 repeat) was only found in HPA-2a positive individuals. The C 
variant (with 2 repeats) was found to be strongly associated with HPA-2a. 
However, two members of a family with a HPA-2 (a+b+) genotype were found to 
be homozygous for the C variant of the VNTR polymorphism. This shows 
that the C variant can also be associated with HPA-2b. The A variant (with 
4 repeats) was not encountered in the population studied. The strong 
association of HPA-2 and VNTR polymorphism, lying 761 bp apart on the 
GP lb alpha gene, indicates linkage disequilibrium. 
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Ninety-six multiplex type I diabetic families were typed at the 5' 
flanking region of the insulin gene by using a PCR assay that better 
resolves the VNTR into multiple alleles. Affected sibling pairs 
shared 2, 1, and 0 VNTR alleles- -identical by descent --at a 
frequency of .47, .45, and .08, respectively, a ratio that deviated from 
the expected 1:2:1 ratio (P < .001). These results confirm linkage of the 
chromosome llpl5.5 region with type I diabetes mellitus susceptibility. 
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Personal identification by using DNA typing methodologies has been an 
issue in the popular and scientific press for several years. We present a 
PCR -based DNA-typing method using 13 unlinked short tandem repeat 
(STR) loci. Validation of the loci and methodology has been performed to 
meet standards set by the forensic community and the accrediting 
organization for parentage testing. Extensive statistical analysis has 
addressed the issues surrounding the presentation of "match" statistics. We 
have found STR loci to provide a rapid, sensitive, and reliable method of 
DNA typing for parentage testing, forensic identification, and medical 
diagnostics. Valid statistical analysis is generally simpler than similar 
analysis of RFLP-VNTR results and provides powerful statistical 
evidence of the low frequency of random multilocus genotype matching. 
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The approach of using nested primers for the APO B variable number of 
tandem repeats (VNTR ) increases the sensitivity of the polymerase 
chain reaction (PCR) to single cell level. Different experiments and 
a comparison to the short tandem repeats (STR) system VWA were carried out, 
to determine the applicability of this method to forensic samples. Nested 
amplification of the Apo B VNTR was affected by a strong tendency 
towards preferential amplification of the shorter alleles. This 
phenomenon was observed for DNA quantities as low as 100 pg and impaired, 
depending on the allele length, the results for mixed samples. As 
expected, VWA polymorphism showed less preferential amplification. The high 
sensitivity of both PCR systems is accompanied by an increased 
susceptibility to contamination. Using artificially contaminated 
bloodstains, the bloodstain genotype, the contamination or both genotypes 
could be found on one piece of evidence. Here a single analysis can lead to 
an incorrect result. Therefore a strategy for obtaining reliable results 
should consist of multiple stain extractions and the amplification of 
different stepped dilutions of the DNA solution. 
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Amplification by polymerase chain reaction (PCR) of variable number 
of tandem repeat (VNTR) loci and subsequent typing by electrophoresis 
and silver staining has become a useful tool for identity testing. One 
viable group of genetic markers amenable to amplification by PCR is 
the short tandem repeat (STR) loci. A horizontal discontinuous 
polyacrylamide gel electrophoresis (PAGE) method was used to type the 
amplified products of the STR HUMVWA. Typing for VWA of 120 unrelated 
Spanish Caucasians was done. Six alleles were observed with 
frequencies in the range 0.096-0.242. The genotype distribution meets 
Hardy-Weinberg expectations (0.25 < P < 0.50). The heterozygosity was 73.3% 
and the discrimination power (DP) 0.94. Simultaneously, in a small sample 
of families (n = 24) no new mutations could be found. 
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A search for mutations in the gene for type II procollagen (COL2A1) was 
carried out in a family with late -onset spondyloepiphyseal dysplasia 
resulting in short sature, restricted mobility and severe pain in joints, 
deforming arthritis in the hips, and claudication. Analysis of the Hindlll 
and VNTR polymorphisms at the C0L2A1 gene in the family raised the 
possibility that the gene cosegregated with the disease. Screening for 
mutations in the C0L2A1 gene using PCR -denaturing gradient get 
electrophoresis suggested a sequence variation in exon 19 of one 
allele of the C0L2A1 gene in the proband. Direct sequencing of the 
PCR products for exon 19 revealed a single base mutation that 
converted the codon of -GGT- for glycine at alpha 1-247 to -AGT-, a codon 
for serine. The mutant that converted the present in all affected family 
members, but absent in nonaffected members and in a group of 50 unrelated 
healthy individuals. It was also absent in 20 unrelated patients with 
chondrodysplasia and 30 unrelated patients with early-onset osteoarthritis. 
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Genetic diagnosis of 13 alleles of HLA-DQB1 (0501, 0502, 5031, 
5032, 0601, 0602, 0604, 0201, 0301, 0302, 3032, 0401 and 0402) from 65 
human DNA samples was achieved by applying single -strand conformation 
polymorphism (SSCP) analysis to DNA fragments amplified by the polymerase 
chain reaction (PCR ) using a convenient primer set for DQB1 
(recommendation of the International Histocompatibility Workshop, 1991) . 
Differences between strand images (narrow/distinct or broad/diffuse) from 
the individual alleles and their electrophoretic mobilities are 
regarded as criteria for confirming the genetic diagnosis of DQB1 
alleles . This primer set amplifies not only DNA fragments belonging 
to DQB1, but also to DQB2, and classification of 3 phenotypes (1.1, 1.2 and 
1.1/1.2) in the presence of two alleles at the latter locus was 
suggested. Consequently, PCR / SSCP of DNA amplified by this primer 
enables classification of the phenotypes, at least under our experimental 
conditions, into 3 x 91 groups. Two advantages of SSCP analysis over 
VNTR with regard to the use of amplified DNA in forensic practice are 
described. 
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Alleles of the hypervariable human locus D17S5 were amplified by 
polymerase chain reaction (PCR ) and categorized by length. Unlike 
other surveys of this locus, the products of amplification were 
authenticated by Southern analysis using an oligomeric probe directed to 
part of the 70 -base-pair (bp) variable number of tandem repeat (VNTR) 
region. A small number of unusually long alleles were located. In a 
survey of 201 unrelated Caucasian individuals, 16 alleles (size 
range, 170-1430 bp) and 59 genotypes were observed (heterozygosity, 86.4%; 
discriminating power, 0.963). In a similar survey of 166 traditional 
Australian aboriginals, 18 alleles (size range, 170-1430 bp) and 46 
genotypes were found (heterozygosity, 80.8%; discriminating power, 0.942). 
The allele frequencies differed significantly between these two 
ethnically distinct populations. Comparisons are made with other 
anthropologically diverse populations. 



5/3,AB/78 (Item 78 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

08118017 94160999 PMID: 8116620 

Identification of internal variation in the pseudoautosomal VNTR 
DXYS17, with nonrandom distribution of the alleles on the X and the 
Y chromosomes. 
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The PCR technique was used to analyze the DXYS17 locus in the 
pseudoautosomal region of the X and the Y chromosomes. Analysis on an 
automated DNA sequencer allowed for sensitive and highly accurate typing of 
16 different alleles with a size between 480 and 1,100 bp. Two DXYS17 
alleles migrated with the same size on agarose or denaturing 
polyacrylamide gels but with different mobilities on nondenaturing 
polyacrylamide gels. Sequence analysis showed that, while an identical 
number of repeats were present in both alleles, differences in the 
composition of the units were observed. The origin of these differences was 
found in the 28- and 33-bp units, which only had a specific repeat pattern 
at the 5' and 3' ends of the region. The genotype distribution for DXYS17 
in a Caucasian population did not deviate from the values expected under 
Hardy-Weinberg equilibrium. However, the frequency of one allele and 
one genotype was significantly different between males and females. 
Segregation analysis showed that this difference was the result of a 
nonrandom distribution of certain alleles on the sex chromosomes in 
males . 
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PCR analysis of the VNTR locus D17S30 was assessed for its 
potential use in forensic identification analysis. "Allelic drop-out," the 
inefficient amplification of some alleles , complicates the 
interpretation of DNA typing at this locus. PCR conditions were 
varied in an effort to improve amplification of the alleles at this 
locus. Such changes included the use of denaturants, formamide and DMSO, to 
overcome any incomplete denaturation of template strands due to GC content 
or allele size. Lowering the annealing temperature during the 
PCR cycle enhanced the amplification of a larger fragment, but this 
was not related to the D17S3 0 locus. It appears that the structure of the 
genome of some individuals rendered PCR amplification inefficient at 
this locus . 
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Chromosome 17 is a frequent target during breast -cancer formation and 
progression. It has been shown to be affected by allele losses at 
multiple sites, as well as by DNA amplification. Our aim was to delineate a 
map of the genetic alterations on chromosome 17 in a given set of breast 
tumors. To this end we analyzed 151 pairs of tumor and cognate lymphocyte 
DNAs by Southern blotting with 5 RFLP or VNTR probes and by PCR 
at 8 CA repeat polymorphic loci for LOHs . Moreover, we studied DNA 
amplification of the evi2, erbB2 , thral, gcsf and rara genes. Data 
presented here point strongly to the existence of 5 distinct regions of 
allele losses on chromosome 17:2 on 17p, 3 on 17q. Of the 2 regions 
on 17p, one involves tp53 while the second is located more distally toward 
the telomere. L0H was found in 45.9% and 58.8% respectively. The 3 regions 
on 17q are located: (i) on the proximal portion of the long arm band q21, 
corresponding to the brcal region; (ii) in a central region defined by the 
marker D17S74; (iii) on the distal part of 17q (band q25) characterized by 
losses of the marker D17S24. Each of these regions presented respectively 
allele losses in 47.5%, 33.3% and 40.8% of the informative tumors. 
Whereas some tumors presented patterns of LOH consistent with the loss of a 
complete chromosomal arm or of large portions of the chromosome, a high 
proportion of the analyzed tumors showed interstitial losses. 
Amplifications were found in 15% of the tumors and were centered around 
erbB2. (ABSTRACT TRUNCATED AT 250 WORDS) 
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Recently, a pair of PCR primers have been described that make it 
possible to amplify a highly polymorphic VNTR locus DX552 (Stl4) . 
PCR products range in size from approximately 650 to 3 000 bp. Ninety 
X chromosomes from unrelated Caucasian subjects were investigated. 
Digestion of the PCR products with TaqI revealed the presence of a 
polymorphic TaqI restriction site within the product 200 bp from the end. 
This restriction site is present on 60% and absent on 40% of all 
alleles, but the absence is confined solely to the alleles 1690 
bp (39%) and 2100 bp (1%) . Thus, there is a strong allelic association 
between the most frequent 1690 bp allele and the absence of the TaqI 
restriction site. Determination of this polymorphisms within the Stl4 
VNTR region increases the expected heterozygosity at the DXS52 locus 
from 72% to 80%. This increases the fraction of hemophilia A families where 
this marker is informative for indirect prenatal diagnosis and carrier 
identification. 
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Prenatal diagnostic strategies applied today are based mainly on 
polymerase chain reaction (PCR ) analytical protocols. In Greece a 
wide range of mutations underlie the thalassaemic haemoglobinopathies , and 
consequently a variety of PCR -based methods are required to 
facilitate diagnosis of all potential abnormal genotypes. PCR 
protocols include those which are relatively simple and others that are 
technically challenging, but very few have been designed for high 



through-put clinical diagnostics. Over a period of 18 months we carried out 
prenatal diagnosis of 147 pregnancies (150 fetal samples) at risk for a 
wide range of haemoglobinopathies . This involved the precise 
characterization of parental genotypes and the subsequent analysis of fetal 
DNA samples. In this series, 18 different mutations in the alpha- or 
beta-globin clusters were identified. For the characterization of these 
mutations, five PCR -based protocols were selected: denaturing 
gradient gel electrophoresis (DGGE) , amplification refractory mutation 
system (ARMS) PCR, restriction endonuclease analysis of PCR 

fragments, oligonucleotide hybridization and 'gap' PCR for detection 
of deletions. To avoid spurious diagnosis due to contamination of fetal 
samples, two additional methods were used to genotype polymorphic variable 
nucleotide tandem repeat (VNTR) regions of the genome in parental and 
fetal samples. Through analysis of the results we assess the advantages and 
drawbacks of the selected PCR-based protocols for providing routine 
clinical diagnostics. 
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Mutations, haplotypes, and other polymorphic markers in the phenylalanine 
hydroxylase (PAH) gene were analysed in 13 3 unrelated Czech families with 
classical phenylketonuria (PKU) . Almost 95% of all mutant alleles 

were identified, using a combination of PCR and restriction 
analysis, denaturing gradient gel electrophoresis (DGGE), and sequencing. A 
total of 30 different mutations, 16 various RFLP/VNTR haplotypes, and 
four polymorphisms were detected on 266 independent mutant chromosomes. The 
most common molecular defect observed in the Czech population was R408W 

(54.9%) . Each of the other 29 mutations was present in no more than 5% of 
alleles and 13 mutations were found in only one PKU allele each 

(0.4%). Four novel mutations G239A, R270f sdelSbp, A342P, and IVSllnt-8g- - >a 
were identified. In 14 (5.1%) alleles, linked to four different RFLP/ 
VNTR haplotypes, the sequence alterations still remain unknown. Our 
results confirm that PKU is a heterogeneous disorder at the molecular 
level. Since there is evidence for the gene flow coming from northern, 
western, and southern parts of Europe into our Slavic population, it is 
clear that human migration has been the most important factor in the spread 
of PKU alleles in Europe. 
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The 3 • flanking region of the interleukin-6 gene is polymorphic due to 
the existence of a hyper-variable region consisting of a number of A + T 
rich variable repeated DNA sequences (VNTR) . We used specific primers 
to amplify this particular VNTR system by PCR in 222 unrelated 
normal Spaniards frbm Madrid, Spain. A model of inheritance comprising of 
five different allele classes was proposed and frequencies evaluated 
as follows: B4, 0.635; B3.1, 0.029; B3 , 0.270; B2 , 0.038; Bl, 0.027. Also, 
examples of inheritance of mendelian microheterogeneity are shown. 
Heterozigosity index was calculated (H = 0.5) and no departure from 
Hardy-Weinberg equilibrium was observed (chi 2 = 0.091, d. f. 1, p > 0.75). 
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A genetic locus D1S80 (pMCT 118) containing variable number of tandem 
repeats (VNTR ) has been used extensively in forensic analysis and 
paternity testing. In the current research, DNA was isolated from blood 
saliva and nasal secretions collected on two types of IsoCode paper-based 
devices. The D1S80 locus was amplified using PCR technology, and the 
alleles were separated by gel electrophoresis and then detected using 
an infrared (IR) fluorescence automated DNA sequencer. IR- labeled 
amplification products were generated from human genomic DNA using 
oligonucleotide primers, which were covalently linked to an infrared 
fluorescent dye (IRD41) at the 5' end. This system combines IR fluorescence 
chemistry and laser technology, thus eliminating the need for 
post-electrophoretic gel handling for the detection of the alleles. 
Real-time detection after separation of the alleles is valuable for 
visualization of the data. The VNTR alleles are displayed as 
familiar autoradiogram-like images, which can also be analyzed by computer. 
Since DNA is eluted from the IsoCode devices only with sterile distilled 
water and without time-consuming methods of extraction, amplification can 
be performed from numerous samples within a short period of time. 
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The human alpha-globin complex contains several polymorphic 
restriction-enzyme sites (i.e., RFLPs) linked to form haplotypes and is 
flanked by two hypervariable VNTR loci, the 5' hypervariable region 
(HVR) and the more highly polymorphic 3'HVR. Using a combination of RFLP 



analysis and PCR, we have characterized the 5*HVR and 3'HVR 
alleles associated with the alpha-globin haplotypes of 133 
chromosomes, and we here show that specific alpha-globin haplotypes are 
each associated with discrete subsets of the alleles observed at 
these two VNTR loci. This statistically highly significant 
association is observed over a region spanning approximately 100 kb. With 
the exception of closely related haplotypes, different haplotypes do not 
share identically sized 3'HVR alleles. Earlier studies have shown 
that alpha-globin haplotype distributions differ between populations; our 
current findings also reveal extensive population substructure in the 
repertoire of alpha-globin VNTRs . If similar features are characteristic of 
other VNTR loci, this will have important implications for forensic 
and anthropological studies . 
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OBJECTIVE: To determine the frequency of St 14 VNTR allele in 
Koreans as a marker of the hemophilia A and to evaluate the efficacy of 
this marker for carrier detection of hemophilia A METHODS: PCR 
amplified RFLP analysis of Stl4 VNTR was done in 312 X-chromosomes 
of 122 unrelated Korean males and 95 females and the same method was 
applied to carrier detection in the 2 hemophilia A families. RESULTS: There 
were 13 alleles of different sizes of Stl4 VNTR locus appeared 
in 312 X-chromosomes of unrelated Koreans. For carrier detection of 
hemophilia A, in the family A, the mother showed 1390/ 1330 bp 
alleles and the father showed 700 bp allele. The affected son 
has inherited 13 90 bp allele from his mother. The daughter at risk 
showed 1330/700 bp alleles. In family B, the mother showed 1280/700 
bp alleles and the stepfather showed 13 90 bp allele. The 
affected son has inherited 1280 bp allele. The daughter at risk 
showed 1390/700 bp alleles. And so the daughters of the 2 families 
were not carriers for hemophilia A. CONCLUSION: PCR analysis of Stl4 
VNTR was a useful tool for carrier detection of hemophilia A. 
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Henoch-Schonlein purpura nephritis (HSPN) is a mult i -organ systemic 
vasculitis, which shares many clinical, histological and immunological 



features with IgA nephropathy (IgAN) . To address whether these two diseases 
have a common genetic background, the polymorphism of the variable number 
tandem repeat (VNTR ) of IL-1 receptor antagonist (IL-lra) gene has 
been analyzed using PCR in patients diagnosed with HSPN (N = 43) and 
IgAN (N = 97) , together with normal controls (N = 98) and patients with 
acute post -infectious glomerulonephritis (APGN) , under the concept that 
IL-1 might play an important role in mediating pathogenesis of vasculitis 
and glomerulonephritis . It was found that the allele frequency and 
carriage rate of the interleukin-1 receptor antagonist allele 
(IL1RN*2) of the IL-lra gene increased significantly in HSPN patients as 
compared to IgAN (P < 0.01), APGN (P < 0.05) and normal subjects (P < 
0.01). Interestingly, varied carriage rates of IL1RN*2 were found among 
various groups of IgAN patients presenting with different clinical 
manifestations. The carriage rate of IL1RN*2 was significantly higher in 
patients with recurrent gross hematuria than other groups of IgAN patients 
(P < 0.01). Furthermore, although the carriage rate of IL1RN*2 was higher 
in HSPN (46.5%) than average IgAN patients (26.8%; P < 0.01), there was no 
significant difference in the carriage rate of IL1RN*2 between HSPN and 
those IgAN patients with recurrent gross hematuria (42.8%1 P > 0.05). It 
suggested that the IL1RN*2 allele might be a genetic marker shared by 
HSPN and a special group of IgAN patients with recurrent gross hematuria. 
Our preliminary observation provided a genetic evidence to support the 
hypothesis that HSPN and certain subgroup of IgAN are closely related 
diseases. Such an association of the gene polymorphism of IL-lra between 
HSPN and IgAN with recurrent gross hematuria might serve as a key to 
explore their pathogenesis and eventually a specific intervention. 
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A genetic locus D1S80 containing a variable number of tandem repeats ( 
VNTR ) has been used extensively in forensic analysis and paternity 
testing. In the current research, the D1S80 locus was amplified using 
polymerase chain reaction (PCR) technology and the alleles 
detected using a high sensitivity infrared (IR) fluorescence automated DNA 
sequencer. IR- labeled amplification products were generated using 
oligonucleotide primers which were covalently linked to an infrared 
fluorescent dye (IRD41) at the 5' -end. Human genomic DNA (1.0 ng or less) 
isolated from blood and various simulated forensic samples was successfully 
amplified using this technology. Allelic bands were detected by 
incorporation of the IR fluorescent dye into PCR products. Both Long 
Ranger and polyacrylamide denaturing gels permitted clear resolution of 
individual alleles that differ by only one repeat unit. In the 
smaller gels a separation distance of only 15 cm allowed separation of the 
alleles in less than 2 h from sample loading to visualization. This 
system combines IR fluorescence chemistry and laser technology thus 
eliminating the need for post-electrophoretic gel handling for the 
detection of D1S80 alleles . Real-time detection is valuable for 
immediate visualization of the data and the alleles are displayed as 
familiar autoradiogram-like images which can also be analyzed by computer. 
By loading a 64 -lane gel twice it is possible to type at least 120 samples 
in 1 day using a single gel. 
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OBJECTIVE: Genetic susceptibility to inflammatory bowel disease is well 
recognized. There is also increasing evidence for the activation of the 
mucosal immune system and the production of inflammatory cytokines, i.e., 
interleukin (IL)-lra and IL-lbeta in the inflammatory bowel disease. The 
aim of this study was to analyze the IL-lbeta and IL-lra gene polymorphism 
and linkage disequilibrium coefficient between the different alleles 
of these genes in patients with Crohn's disease (CD) or ulcerative colitis 
(UC) , according to the severity of the disease. METHODS : Two hundred 
twenty-eight inflammatory bowel disease patients (87 UC and 141 CD) were 
included in this study and compared with 113 unrelated controls. The 
IL-lbeta and IL-lra gene polymorphism was studied after specific 
amplification of variable regions by PCR . A penta-allelic 
polymorphism, corresponding to a VNTR region located in intron 2 of 
the IL-lra gene, was analyzed, whereas bi-allelic RFLPs displayed by two 
restriction enzymes (TaqI and Aval) at position -511 of the IL-lbeta gene 
were analyzed. RESULTS: There was no significant difference of genotype 
distribution between controls and CD or UC patients. However, surgically 
treated UC patients were characterized by a higher frequency of genotype 
IL-lra 1-2 (39 vs 16%, pc < 0.01) compared with nonoperated UC patients. 
Moreover, nonoperated UC patients displayed a lower frequency of IL-lra 
allele 2 than surgically treated UC patients (14 vs 34%, pc < 0.002) 
or controls (14 vs 30%, pc < 0.005). Furthermore, simultaneous analysis of 
the IL-lbeta and IL-lra genes that are located in the same region of 
chromosome 2 revealed that CD patients carrying the IL-lbeta allele 2 
were more often noncarriers of IL-lra allele 2 (p < 0.005). Moreover, 
UC and CD patients were, characterized by a lower frequency of the 
association of IL-lra allele 2 and IL-lbeta allele 2 compared 
with controls (8.3 vs 20.3% and 10.6 vs 20.3%, p < 0.03). CONCLUSIONS: 
IL-lra and IL-lbeta gene polymorphism analysis from a clinical standpoint 
might help in defining UC prognosis. However, functional studies at both 
the circulating and mucosal level with stratification on allele 

associations, especially IL-lra allele 2-IL-lbeta allele 2 
subgroups must be realized before therapeutic implications. 
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PCR analysis of 198 Bacillus anthracis isolates revealed a variable 
region of DNA sequence differing in length among the isolates. Five 
polymorphisms differed by the presence of two to six copies of the 12 -bp 
tandem repeat 5 ' -CAATATCAACAA-3 ' . This variable -number tandem repeat ( 
VNTR ) region is located within a larger sequence containing one 
complete open reading frame that encodes a putative 3 0-kDa protein. Length 
variation did not change the reading frame of the encoded protein and only 
changed the copy number of a 4-amino-acid sequence (QYQQ) from 2 to 6. The 
structure of the VNTR region suggests that these multiple repeats are 
generated by recombination or polymerase slippage. Protein structures 
predicted from the reverse-translated DNA sequence suggest that any 
structural changes in the encoded -protein are confined to the region 
encoded by the VNTR sequence. Copy number differences in the 
VNTR region were used to define five different B. anthracis 
alleles. Characterization of 198 isolates revealed allele 
frequencies of 6.1, 17.7, 59.6, 5.6, and 11.1% sequentially from shorter to 
longer alleles. The high degree of polymorphism in the VNTR 
region provides a criterion for assigning isolates to five allelic 
categories. There is a correlation between categories and geographic 
distribution. Such molecular markers can be used to monitor the 
epidemiology of anthrax outbreaks in domestic and native herbivore 
populations . 
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Short tandem repeat (STR) loci amplified by PCR are known as a 
useful tool for individual identification and paternity testing. Direct 
PCR amplification from small amounts of whole blood is a rapid and 
convenient method for population screening for STR and VNTR markers. 
The allele frequencies of the vWF locus were determined for 12 7 
unrelated Palestinians. Co-dominant segregation was observed in 20 
mother/child pairs. Nine alleles were observed, with frequencies 
ranging from 0.004 to 0.327. Heterozygosity was 79%, and discrimination 
power was 0.927. 
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The hypervariable regions of the 3 ' -end of the apolipoprotein B gene 
(AP0B3 ' -VNTR) and angiotensin converting enzyme gene (ACE) , which had 
10-15 alleles each, were studied in a sample from the Udmurt 
population by means of polymerase chain reaction (PGR) . From the 
literature data, the genetic position of Udmurts among 12 groups of 
Caucasoid, Mongoloid, and Negroid populations was determined. The data 
obtained by the method of principal components indicated that Udmurts held 
an isolated position in the northern branch of the Caucasoid race. 
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Short VNTR alleles that go undetected after conventional 
Southern blot hybridization may constitute an alternative explanation for 
the heterozygosity deficiency observed at some minisatellite loci. To 
examine this hypothesis, we have employed a screening procedure based on 
PCR amplification of those individuals classified as homozygotes in 
our databases for the loci D1S7, D7S21, and D12S11. The results obtained 
indicate that the frequency of these short alleles is related to the 
heterozygosity deficiency observed. For the most polymorphic locus, D1S7, 
approximately 60% of those individuals previously classified as homozygotes 
were in fact heterozygotes for a short allele. After the inclusion of 
these new alleles , the agreement between observed and expected 
heterozygosity, along with other statistical tests employed, provide 
additional evidence for lack of population substructuring . Comparisons of 
allele frequency distributions reveal greater differences between 
racial groups than between closely related populations. 
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Allele and genotype frequencies for four tetrameric short tandem 
repeat (STR) loci, HumFES/FPS, HumFOLP23, HumGABRBIS , and HumCYAR04, have 
been determined by polymerase chain reaction (PCR) amplification and 
subsequent polyacrylamide gel electrophoresis from approximately 200 
genetically unrelated Koreans. This method allows a single base pair 
resolution and rapid typing with silver staining. The allele and 
genotype distributions satisfy Hardy -Weinberg expectation. Also, these STR 
loci have proven to be useful for forensic analyses and paternity tests in 
which the variable number of tandem repeat (VNTR) loci have some 



limitations . 
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Apolipoprotein A-IV (apo A-IV) is involved in the metabolism of both 
triglycerides and high-density lipoproteins (HDLs) . Apo A-IV has been 
suggested as participating in several stages of reverse cholesterol 
transport. Uncertainty about the exact biochemical function of apo A-IV has 
made the use of genetic apo A-IV polymorphism (variants) attractive in 
evaluating its physiological role. To date, although some reports indicate 
that DNA polymorphisms at this locus play an important role in the 
metabolism of lipids and lipoproteins in western (Caucasian) populations, 
no similar comprehensive analysis has been performed in a distinct Japanese 
population. Using DNA sequencing and a restriction fragment length 
polymorphism (RFLP) study with polymerase chain reaction (PGR) , the 
following allele frequencies were established: (a) codon -8 (G-->A, 
non- synonymous) allele 2=0 (n = 105); (b) codon 9 (A-->G, 
synonymous) allele 2 = 0.388 (n = 152); (c) codon 347 (A-->T, 
non- synonymous) allele 2=0 (n = 900); (d) codon 360 (T-->G, 
non -synonymous) allele 2 = 0 (n = 800) ; (e) VNTR exon 3 

[(CTGT)3 and (CTGT)4] (CTGT) 3 = 0.262 (n = 105); and (f) Mspl (newly 
detected polymorphic site) polymorphism (C C/T GG) within intron 2, 
allele 2 = 0.096 (n = 193). The frequencies of these polymorphisms, 
except for that of the newly identified Mspl site, are completely different 
from those reported in western populations. Among the 900 subjects 
examined, we found one ACT (Thr) to ACG (Thr) synonymous mutation at codon 
347, which does not change the primary structure of apo A-IV. The apo A-IV 
allele frequency in patients (166 men and 56 women) with 
angiographically proven coronary heart disease (CHD) was also studied 

[codon 9 allele 2 = 0.329 (n = 217); VNTR exon 3 (CTGT) 3 = 
0.262 (n = 84); Mspl within intron 2, allele 2 = 0.092 (n = 222)]. 
Furthermore, we evaluated serum lipid and lipoprotein levels quantitatively 
in control subjects and Japanese CHD patients. These polymorphisms did not 
show any consistent and significant association with lipid and lipoprotein 
parameters. In addition, no gender-specific effects of apo A-IV 
polymorphisms on lipid parameters adjusted for confounding factors were 
observed in either CHD patients or control subjects. Our results indicate 
that the apo A-IV gene is not a major determinant of the risk for CHD in 
Japanese . 
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Genotype and allele frequencies at seven Variable Number of Tandem 
Repeats (VNTR ) loci currently used for forensic purposes have been 
estimated in a population sample from Calabria (south Italy) . DNA target 
regions relevant to four microsatellites (TH0.1; REN. 4; D12S67; DYS19) and 
three minisatellites (D1S80; 3'APOB; TPO.10) were amplified by Polymerase 
Chain Reaction (PCR ) and analysed by electrophoresis and ethidium 
bromide or silver staining. For all loci, the observed genotypes were found 
to be in agreement with those expected by the Hardy- Weinberg equilibrium. 
Data on allele frequencies were in line with those found in sample 
groups from northern or central Italy, tested for some of the above 
polymorphisms . 
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The fragment length polymorphism YNZ22 (D17S5) was analysed for a sample 
of 207 unrelated individuals living in Madrid (Spanish Caucasians) using 
PCR -methodology and high resolution separation. Hardy-Weinberg 
expectations (HWE) were calculated after pooling alleles into four 
groups. No deviations from HWE were detectable using the conventional chi 
2 -test. The power of discrimination was estimated as 0.96 and the mean 
paternity exclusion chance as 0.7587. A comparison of the allele 
frequency distribution with those of other Caucasian groups revealed no 
major differences. 
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OBJECTIVES: Previous studies of the interleukin-1 receptor antagonist 
(IL-1RN) have found an increased frequency of the associated variable 
number tandem repeat (VNTR) allele 2 for ulcerative colitis 
(UC) and further evidence has been reported that this all le is 
associated with increased severity of several other inflammatory 
conditions. The HLA type of UC patients has also been implicated in the 
extent of disease as has the presence of perinuclear anti-neutrophil 
cytoplasmic antibodies (p-ANCA) . We therefore decided to test the 
hypothesis that the p-ANCA, HLA type or the presence of the IL-1RN 
allele 2 in patients who received a restorative proctocolectomy for 
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We have analyzed two (Bell and Xbal) intragenic restriction fragment 
length polymorphisms (RFLPs) and St 14 (DXS52) variable number of tandem 
repeats (VNTR) by rapid PCR method in 97 unrelated normal 
subjects. The incidences for positive Bell and Xbal polymorphic sites in 
the Koreans were 81% and 72%, respectively, which were higher than other 
ethnic groups but similar to that reported in the Chinese or Japanese, 
giving the heterozygosity rate of 0.32 and 0.40, respectively. The 
amplified allele size was 880 bp with no other polymorphism in the 
analysis of Stl4 (DXS52) VNTR . This finding should be taken into 
account in the planning of a prenatal diagnosis program for ethnic Koreans. 



5/3,AB/83 (Item 83 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

08008039 93298657 PMID: 8100143 

Amplified fragment length polymorphism analysis of the VNTR locus 
D1S80 in central Spain. 

Alonso A; Martin P; Albarran C; Sancho M 

Instituto de Toxicologia, Seccion de Biologia, Madrid, Spain. 

International journal of legal medicine (GERMANY) 1993, 105 (6) 

p311-4, ISSN 0937-9827 Journal Code: AX1 

Languages : ENGLISH 

Document type: Journal Article 

Record type : Completed 

The polymorphism of the D1S80 locus has been analyzed in a population 
sample of 2 03 unrelated individuals living in Madrid (central Spain) by 
PCR and subsequent semi -dry discontinuous polyacrylamide gel 
electrophoresis (Tris-chloride/Tris -glycine buffer system) followed by 
silver staining. The electrophoretic system described in this study offers 
high resolution in the separation of the different D1S80 alleles 
allowing the detection of microvariability around the allele T22 in 
the Spanish population. Twenty different alleles containing 17-4 0 
repeats of the basic 16 bp unit were distinguished. The alleles T18 
and T24 were found to be relatively common in Spain, as in other 
populations, with frequencies of 0.224 and 0.372, respectively. No evidence 
of significant deviations from Hardy -Weinberg equilibrium was found in 
these preliminary population data. 
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The polymerase chain reaction was used to amplify six small variable 



number of tandem repeat loci in two reactions (D19S2 0 co-amplifying with 
D17S5 and D1S80; D17S766 co-amplifying with D16S83 and D17S24) . When 
coupled with fluorescent detection of the products, this provides a rapid, 
highly discriminating automated test. Preferential amplification of small 
alleles , leading to 'allelic dropout' was found to occur in D19S20 
and D16S83 . Population databases are presented for Caucasians and 
Af ro-Caribbeans at loci D19S20, D16S83 and D17S24, and for Asians at 
D19S20 . 
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Rose G; De Luca M; Falcone E; Giacchetto C; De Benedictis G 
Cell Biology Department, University of Calabria, Italy. 
Genomics (UNITED STATES) Sep 1993, 17 (3) p796-8, ISSN 
0888-7543 Journal Code: GEN 
Languages : ENGLISH 
Document type: Journal Article 
Record type : Completed 



5/3,AB/86 (Item 86 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

07927778 93371823 PMID: 8363830 

Limiting detection of an amplification signal for HLA-D region and 
VNTR genes by 32P-PCR . 

McDaniel DO; Naftilan J; Barber WH 

Department of Surgery/Medicine, University of Alabama, Birmingham 35294. 
BioTechniques (UNITED STATES) Jul 1993, 15 (1) pl40-5, ISSN 
0736-6205 Journal Code: AN3 

Contract/Grant No.: AR20614-14, AR, NIAMS; NIAID AI27985, AI , NIAID 

Languages : ENGLISH 

Document type: Journal Article 

Record type : Completed 

The limiting detection signal for identification of human genetic 
markers, such as HLA-D and VNTR genes, was determined using DNA 
isolated from a series of decreasing numbers of lymphocytes carrying the 
target marker in the polymerase chain reaction (PCR) . The PCR 
procedure was assembled by incorporating 32P- labeled dCTP in the reaction 
mixture. Primers specific for detection of MHC Class II genes such as 
HLA-DR1, -DR2, -DRw52 and -DRw53 were utilized when cells were mismatched 
by one DR type, and primers for the identification of the region of 
variable number of tandem repeats (VNTRs) were utilized where cells had the 
same DR types. The 32P- incorporated amplified DNA was analyzed by 
polyacrylamide gel electrophoresis followed by exposure to x-ray film. The 
sensitivity of the test varied for different allelic markers as evaluated 
by amplification of DNA from each set of a mixture of lymphocytes. The 
target HLA-DR markers were detectable in a cell ratio of as high as 
1:100,000, whereas the VNTR markers were detectable at a 1:1000 cell 
ratio. The approach described here offers certain advantages: 1) increased 
sensitivity, 2) quantitative power, 3) reduced assay time, 4) simplified 
procedure and 5) less expense. This method provides valuable information 
for studies involving forensic specimens and marrow engraftment after 
allogenic bone marrow transplantation (BMT) that require discrete 
representation of one allele relative to another in a heterozygous 
sample where limited quantities of target DNA are available. 
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Apolipoprotein B-100 is the principal protein component of lipoproteins 
with very low, intermediate, and low density. The interaction of apoB-100 
with low density lipoprotein (LDL) receptors is responsible for the uptake 
of LDL into cells. An AT-rich hypervariable region is located adjacent to 
the 3' end of the apoB gene. It consists of a variable number of tandemly 
repeated sequences (VNTR) . Two approaches were used to analyze this 
polymorphism. In both, the region harboring the VNTR was amplified 
with the polymerase chain reaction (PCR ) . In the first method, 
f luorescently labeled primers were used in the PCR reactions and 
products were separated in agarose gels by means of an automated 
fluorescent fragment analyzer. In the second method, PCR products 
were analyzed in denaturing polyacrylamide gels and detected with silver 
staining. Even in the highly sophisticated automated system, agarose gel 
electrophoresis did not always enable unequivocal assignment of VNTR 
alleles . In contrast, denaturing polyacrylamide gel electrophoresis 
made it possible to distinguish the 15 bp differences between the 
VNTR alleles in a precise and simple manner. The VNTR 

polymorphism was typed in 234 individuals. Among these were 136 patients 
with coronary artery disease and 74 healthy controls. Thirteen 
alleles could be distinguished. The allele containing 4 9 
repeats (VNTR -49) was found in 9.2% of the coronary artery disease 
patients and in 4.7% of the controls. Thus, the VNTR-49 allele 
increases relative coronary risk by about twofold. It is concluded that the 
apoB VNTR polymorphism is a potentially useful genetic marker. Since 
agarose gel electrophoresis may lead to ambiguous results, we prefer typing 
by denaturing polyacrylamide gel electrophoresis. (ABSTRACT TRUNCATED AT 250 
WORDS) 
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A series of experiments has been performed to evaluate amplification and 
typing of the D1S80 VNTR locus. The validation study that has been 
carried out showed that correct D1S80 typing results can be obtained when a 
defined amplification protocol and a high-resolution polyacrylamide gel 
electrophoresis method are used. The use of the Chelex extraction protocol 
has substantially reduced the processing time. DNA-extraction, 



amplification and subsequent typing can be performed in one day. The 
discrimination power of this locus is 0.94 in a Dutch Caucasian population 
sample. The system is extremely sensitive: 0.1 ng of genomic DNA gave a 
correct typing result. The test could also detect the correct genotypes in 
mixed samples containing DNA from different individuals. Even if the major 
type was in a 20-fold excess, the minority type could still be amplified 
and typed correctly. We have found no deviation from Hardy -Weinberg 
equilibrium in a Dutch Caucasian population sample. Evidence for the 
somatic stability of this locus was obtained from a set of experiments 
where we compared DNA-profiles from corresponding blood, semen and saliva 
samples. The results of this study suggest that in the near future analysis 
of the D1S80 locus by DNA-amplif ication can be applied in actual forensic 
case work. 
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Variable number of tandem repeat (VNTR) polymorphisms provide a 
high degree of inf ormativeness in linkage studies. Whether performed by 
standard methods or by polymerase chain reaction (PCR) , analysis of 
these markers involves assessment of the length of each allele. 
VNTR alleles usually differ in the number of tandem repeats. 
During PCR amplification of a VNTR closely linked to the type 
II collagen gene (C0L2A1) , we identified allelic microheterogeneity through 
the analysis of unique heteroduplexes between amplified strands of the two 
alleles . In one large pedigree, heteroduplex analysis identified six 
C0L2A1 alleles ; standard methods would have identified only three 
distinct alleles. The identification of these heteroduplexes allowed 
the determination of the COL2A1 inheritance pattern in the family, which 
otherwise would have been noninf ormative . 
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The highly polymorphic VNTR locus pYNZ32 has been more extensively 
characterized, and its analysis converted to a rapid PCR-based 
format. DNA sequencing in the areas within and flanking the repeated 



segment allowed the design of specific amplification primers. The repeated 
region of pYNZ32 consists of an imperfectly duplicated 27-bp motif, 16 
bases of which are more highly conserved. Allelic products from PCR 
amplification were resolved into nine different size classes ranging from 
approximately 1400 to 2200 bp. Additional polymorphism was revealed when 
the amplified products were analyzed by restriction enzyme digestion. Both 
the overall size variation and the internal sequence polymorphism were used 
to determine a heterozygosity value of 86% for YNZ32 in 50 unrelated 
individuals. The rapid analysis and improved resolution of amplified 
alleles on agarose gels, and the internal variability within YNZ32, 
increase its diagnostic utility as a VNTR and as a linkage marker for 
the nearby Huntington disease gene. 
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We sequenced a genomic clone (pMCMPl) , previously reported to detect a 
VNTR polymorphism at the PYGM locus, and found a dinucleotide repeat 
segment (CA)14(GA)25 and a complex (AT) -repeat-rich segment containing 63 
repeats spanning 160 bp. Resolution of PCR-amplif ied genomic DNA from 
the (CA) (GA) repeat region on DNA sequencing gels revealed a highly 
informative polymorphism with alleles differing by 2 -bp intervals and 
ranging in size from 156 to 190 bp. Among three racial groups, a total of 
18 alleles were observed. Fourteen alleles were observed in 
Caucasians (PIC 0.89), 12 alleles in American Blacks (PIC 0.89), and 
9 alleles in Pima Indians (PIC 0.73). PCR amplification of the 
(AT) repeat region and resolution of the products on DNA sequencing gels 
revealed a complex variable length polymorphism with alleles 
distributed in size from 3 67 to 97 0 bp. Twenty-eight alleles were 
found in American Blacks (PIC 0.94), 6 alleles in Pima Indians (PIC 
0.70), and 11 alleles in Caucasians (PIC 0.71). Comparison of the 
previously described VNTR RFLP alleles visualized by Southern 
hybridization to the PCR products described in this report 
demonstrated that the polymorphism described in both assays was identical. 
However, a larger number of alleles could be detected from the 
PCR -amplified products. Combined inf ormativeness , PIC 0.95, for the 
two polymorphisms was determined from haplotype analysis of 100 Caucasian 
chromosomes. Therefore, for genotyping purposes, inf ormativeness is 
maximized from using both polymorphisms. 
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DNA profiling has been automated by the fluorescent tagging of amplified 
variable number tandem repeat (VNTR) loci. This was achieved by the 
use of f luorescently labeled primers in the amplification of 10 ng of 
genomic DNA, coupled with laser detection of the products during 
electrophoresis. The PCR products are sized by co-electrophoresing a 
standard size ladder mixed with every sample, thereby eliminating errors in 
size estimation caused by lane-to-lane differences in migration rate. This 
increases the precision of VNTR characterization and enables 
alleles that differ by a single 15 -bp repeat to be resolved. The 
system is capable of high throughput: Twenty-four samples are 
electrophoresed and analyzed within 6 hr. Also, because four different dyes 
are available, three different loci can be simultaneously characterized 
with the fourth dye used for the internal standard. Approximately 100 
unrelated British Caucasians were analyzed at the loci D1S80, D17S5, and 
ApoB. The probabilities of two unrelated individuals matching by chance 
(pM) at these three loci were determined to be 0.065, 0.040, and 0.069, 
respectively, with a combined pM of 1.8 x 10 (-4) . 
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The preferential PCR amplification of one allele relative to 
another in a heterozygous sample could result in an incorrect or ambiguous 
genetic typing of that sample. There are several mechanisms that could 
potentially lead to such preferential PCR amplification. First, 
preferential amplification can result from significant GC% differences 
between alleles if the conditions of the reaction (denaturation 
temperature (Tden) , duration at the Tden' salt and co-solvent 
concentrations, etc.) allow the denaturation of one allele but not 
the other (differential denaturation). For example, the DQal.l, -1.2, and 
-1.3 alleles of the HLA-DQa locus do not amplify at a Tden < 89 
degrees C; these same conditions still allow amplification of the DQa2, -3, 
and -4 alleles. However, no differences in amplification efficiency 
were found between the different HLA-DQa alleles when the Tden was 
set at the recommended Tden of 94 degrees C, even after as many as 102 
cycles of amplification. Second, for PCR-based genetic typing systems 
in which the PCR products from different alleles differ in 
length, preferential amplification of the shorter allelic product can 
occur. Experiments in which the variable number tandem repeat (VNTR) 
marker D17S5 ( YNZ22 ) was amplified under various conditions suggest that 
the smaller allelic products are amplified preferentially when Taq 
polymerase is limiting. Preferential amplification of VNTR 
alleles can also occur if the target DNA is sufficiently degraded. 
Third, when the initial number of genomes sampled is very small, stochastic 
fluctuation in the number of copies of each allele can result in what 
appears to be preferential amplification. Finally, less efficient priming 
of DNA synthesis of one allele versus another can occur because of 



mismatches between the primer and the specific allelic template, resulting 
in preferential amplification of the other allele. General strategies 
to avoid preferential amplification are discussed. 
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We have analyzed the hypervariable locus D17S5 in four well-defined human 
populations (Kachari of Northeast India; Dogrib Indian of Canada; New 
Guinea Highlander of Papua New Guinea; and a relatively homogeneous 
Caucasian population of North German extraction) using both Southern blot 
analysis and the polymerase chain reaction (PCR) technique to: (1) 
compare the efficiency and limitation of Southern blotting versus PCR 
-based techniques in genotyping variable number of tandem repeat loci, and 
(2) provide allele frequency data at this locus in these four 
anthropologically defined populations. Preferential PCR amplification 
of smaller alleles associated with D17S5 was corrected by lowering 
the DNA template concentration to 2 00 ng, and by reducing the extension 
time to 2 min. A perfect correspondence was observed between the results 
from Southern blot and PCR analysis in all but one sample. A very 
large allele , of approximately 24 to 25 repeat units, detected by 
Southern blotting, could not be amplified by PCR, resulting in an 
incorrect genotyping rate of less than 0.5%. Considering the grave 
consequences of mistyping in forensic and paternity testing, it is 
suggested that heterozygous controls consisting of large and small 
alleles should be employed in each PCR experiment, and 
PCR -generated homozygotes should be confirmed by Southern blotting. 
Significant variation in the number and frequency of alleles at this 
locus was observed in the four examined populations. A total of 15 
different alleles were detected. The average heterozygosity varied 
from 54% in the Dogrib to 89% in the Kachari. No heterozygote deficiency 
was observed at this locus in any of the examined populations. 
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VNTR regions are informative genetic markers for linkage mapping 
and individual identification. Using PCR , we have developed a 
procedure for the enzymatic amplification of the VNTR located in the 
16th intron of the human retinoblastoma (RBI) gene. We have also prepared a 
nonisotopically labeled oligonucleotide probe which facilitates detection 
of the amplification products. In examining 250 individuals from four 



different populations, we have detected 11 alleles ranging from 650 
to 1,800 bp in size. The core repeat is approximately 50 bp in length. On 
the basis of the observed allele frequencies for Caucasian, 
African-American, and Hispanic populations from the United States and for 
the Mexican Hispanic population, the heterozygosities have been calculated 
to be 62%, 75%, 61%, and 50%, respectively. The observed genotype 
frequencies do not deviate from the values expected under Hardy-Weinberg 
equilibrium. The effect of varying primer sequences, annealing temperature, 
and cycle number on the amplification are also discussed. Amplification of 
this marker may also prove useful for detecting the heterozygosity loss 
that is associated with tumor formation in retinoblastoma. 
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Allelic data for the D1S80 locus was obtained by using the PCR and 
subsequent analysis with a high-resolution, horizontal PAGE technique and 
silver staining. Compared with RFLP analysis of VNTR loci by Southern 
blotting, the approach described in this paper offers certain advantages: 

(1) discrete allele resolution, (2) minimal measurement error, (3) 
correct genotyping of single-band VNTR patterns, (4) a nonisotopic 
assay, (5) a permanent record of the electrophoretic separation, and (6) 
reduced assay time. In a sample of 99 unrelated Caucasians, the D1S80 locus 
demonstrated a heterozygosity of 80.8% with 37 phenotypes and 16 
alleles . The distribution of genotypes is in agreement with expected 
values according to the Hardy-Weinberg equilibrium. Furthermore, the 
observed number of alleles and the level of heterozygosity, obtained 
through the protocol described here, were congruent with each other in 
accordance with the expectation of a mutation-drift equilibrium model for a 
single, homogeneous, random-mating population. Therefore, the analysis of 
D1S80 and similar VNTR loci by amplified fragment length polymorphism 

(AMP-FLP) may prove useful as models for population genetic issues for 
VNTR loci analyzed by RFLP typing via Southern blotting. 
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Minisatellite or variable number of tandem repeat (VNTR) regions 
contain such a high degree of polymorphism that they allow one to construct 
an individual-specific DNA "fingerprint". Analysis of these sequences by 
Southern blot however, consumes much DNA and is not applicable to degraded 
DNA samples often recovered from body-fluid stains found at crime scenes. 
The polymerase chain reaction (PCR ) technique may overcome these 
problems. With oligonucleotide primers flanking the repeat region, 
amplification of the VNTR alleles followed by direct 
visualization on ethidium bromide-stained agarose gels is possible. In 
those cases were the PCR yield is too low for direct visualization, 
the product can be blotted to a nylon membrane and hybridized with a 
labelled internal probe. Alternatively, the PCR product can be 
biotinylated during amplification and visualized by direct 
chemiluminescence after Southern transfer. The remarkable sensitivity of 
the PCR technique has allowed the detection of genetic polymorphisms 
in single cells, hair roots and single sperm. A drawback of this very high 
sensitivity however is that special precautions have to be taken to prevent 
accidental contamination resulting in erroneous interpretation of the 
results . 
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Using a polymerase chain reaction (PCR) based method, genotypes at 
two hypervariable loci (3' to the Apo-B- structural gene and at the ApoC-II 
gene) were determined by size classification of alleles. Genotype 
data at the Apo-B locus (Apo-B VNTR) were obtained on 240 French 
Caucasians; the sample size for the ApoC-II VNTR was 162. For 160 
individuals two-locus genotype data were available. Applications of some 
recently developed statistical methods to these data indicate that both of 
these loci are at Hardy -Weinberg equilibrium (HWE) and there is no 
indication of allelic associations between these two unlinked loci. In 
addition, the observed numbers of alleles (12 for the Apo-B and 11 
for the ApoC-II VNTR loci) are also consistent with their respective 
expectations based on the observed heterozygosities (76.9% for the Apo-B 
and 85.9% for the ApoC-II loci) suggesting genetic homogeneity of this 
population-based sample. The multimodal distribution of allele sizes 
observed for both loci indicate that the production of new alleles at 
such VNTR loci may be caused by more than one molecular mechanism. 



The utility of such highly polymorphic loci for human genetic research and 
forensic applications are discussed in the context of these findings. 
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The PCR method has been applied to amplify two 
Variable -number-Tandem-Repeat (VNTR) sequences. The high polymorphism 
of these VNTR systems can be usefully applied in medical legal fields 
such as paternity testing and individual identification. The VNTR 
systems utilized were: ApoB and YNZ 22. The study was conducted on a 
three -generation family of thirteen members, whose relationship was 
previously established using conventional blood systems. The results 
confirm the Mendelian inheritance of the alleles found and the 
suitability of the PCR method for forensic purposes. 
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We have used the polymerase chain reaction (PCR) technique for the 
diagnosis of hydatidiform mole, a trophoblastic disease. For this, we 
targeted the hypervariable 3' .flanking region of the APOB gene (APOB/ 
VNTR) because of its high heterozygosity index (0.61) in the Japanese 
population. We examined seven clinical cases which were tentatively 
diagnosed as hydatidiform moles. Five of these revealed DNA segments unique 
to the paternal APOB allele, allowing us to diagnose a complete mole. 
The PCR technique for targeting the APOB/VNTR appears useful 
for early diagnosis of hydatidiform mole. 
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The human genome contains approximately 50,000 copies of an interspersed 
repeat with the sequence (dT . dG/dA.dC) n, where n = approximately 10-60. We 
and others have found that several of these repeats have variable lengths 
in different individuals, with allelic fragments varying in size by 
multiples of 2 bp. These "microsatellite" variable number of tandem repeats 
(VNTRs) may be scored by PCR , using unique flanking primers to 
amplify the repeat-containing regions and resolving the products on DNA 
sequencing gels. Since few VNTRs have been found on the X chromosome, we 
screened a flow-sorted X chromosome-specific genomic library for 
microsatellites . Approximately 25% of the phage clones hybridized to a poly 
(dT-dG) .poly (dA-dC) probe. Of seven X-linked microsatellites present in 
positive phages, five are polymorphic and three have both eight or more 
alleles and heterozygosities exceeding 75%. Using PCR to 
amplify genomic DNAs from hybrid cell panels, we confirmed the X 
localization of these VNTRs and regionally mapped four of them. The fifth 
VNTR was regionally mapped by virtue of its tight linkage to DXS87 in 
Centre du Polymorphisme Humain families. We conclude that whatever factors 
limit the occurrence of "classical" VNTRs and RFLPs on the X chromosome do 
not appear to operate in the case of microsatellite VNTRs. 
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Molecular characterization of an intragenic minisatellite (VNTR) 
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The human parathyroid hormone -related peptide (hPTHrP) gene in chromosome 
region 12pl2 . 1-pll . 2 plays an important role in mammalian development and 
specifically in skeletogenesis . We have characterized a VNTR 
polymorphism in the hPTHrP gene that is located in an intron 100-bp 
downstream of exon VI that encodes a 3' untranslated region. By PCR 
analysis eight different alleles were identified in a group of 112 
unrelated individuals. All eight alleles were sequenced and the 
repeat unit was identified as the general sequence [G(TA)nC]N, where n = 4 
to 11 and N = 3 to 17. This polymorphic sequence -tagged site will be useful 
for mapping chromosome 12p and will aid in testing for linkage of genetic 
diseases to the hPTHrP gene. 
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Frequency distribution of D1S8 0 alleles in the German population. 
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The locus D1S80 is a very useful genetic marker system for forensic DNA 
analysis. It consists of a variable number of tandem repeats (VNTR) 
and can be analyzed by the polymerase chain reaction (PCR) . As 
accurate data about the distribution of the alleles is one of the 
most important prerequisites for the application in forensic biology we 
studied the allele distribution in the German population. 
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The effect of a stacking gel, the pH and crosslinking agent concentration 
on the resolution and sharpness of PCR amplified VNTR 
alleles in a vertical discontinuous polyacrylamide gel 
electrophoresis system was investigated. The experiments show that the use 
of a low crosslinking agent concentration, a stacking gel and a wide pH 
difference between the gel buffer and the electrophoresis buffer at the 
beginning of the electrophoresis resulted in reduced band width and 
increasing resolution in silver-stained polyacrylamide gels. The importance 
of sharp DNA fragments is especially emphasized when analyzing 
multi-allelic DNA loci, that exhibit alleles differing from only few 
bp to few dozen bp in length, such as variable number of tandem repeat ( 
VNTR) or short tandem repeat (STR) loci. 
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Identification of individuals by analysis of biallelic DNA markers, using 
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We have developed a new method for forensic identification of 
individuals, in which a panel of biallelic DNA markers are amplified by the 
PCR , and the variable nucleotides are detected in the amplified DNA 
fragments by the solid-phase minisequencing method. A panel of 12 common 
polymorphic nucleotides located on different chromosomes with reported 
allele frequencies close to .5 were chosen for the test. The 
allele frequencies for most of the markers were found to be similar 
in the Finnish and other Caucasian populations. We also introduce a novel 
approach for rapid determination of the population frequencies of biallelic 
markers. By this approach we were able to determine the allele 
frequencies of the markers in the Finnish population, by quantitative 



analysis of three pooled DNA samples representing 3,000 individuals. The 
power of discrimination and exclusion of the solid-phase minisequencing 
typing test with 12 markers was similar to that of three VNTR markers 
that are routinely used in forensic analyses at our institute. The 
solid-phase minisequencing method was successfully applied to type 
paternity and forensic case samples. We also show that the quantitative 
nature of our method allows typing of mixed samples. 
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The hypothesis that 'rare' variable number tandem repeat (VNTR) 
alleles of the Harvey ras (Ha-ras) locus are an inherited 
predisposing factor in myeloid malignancies has been evaluated. We describe 
an application of the polymerase chain reaction (PCR) which amplifies 
the VNTR region at the Ha-ras locus and offers a number of advantages 
over conventional Southern analysis. Ha-ras VNTR genotypes were 
assigned to 57 normal subjects, 46 patients with acute myeloid leukaemia 
(AML) , 2 6 with myelodysplastic syndrome (MDS) and 4 9 with chronic 
granulocytic leukaemia (CGL) . By comparison with previous reports we found 
significantly higher frequencies of rare alleles (20.2%) in our 
normal subjects of whom more than 35% had at least one "rare 1 allele. 
The frequencies of rare alleles in the patient groups was not 
significantly different from the normal group (chi 2 = 0.54, p = 0.91). In 
studies of constitutional and leukaemic DNA from patients with AML, we 
found that allelic loss at the Ha-ras locus was not a common phenomenon. 
The improved resolution achievable with PCR compared with Southern 
analysis was demonstrated by the inability of Southern analysis to resolve 
six out of 34 PCR heterozygotes . We therefore suggest that previous 
studies showing linkage between rare Ha-ras alleles and 
susceptibility to malignancy should be reevaluated using our sensitive 
PCR technique . 
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The Huntington's disease-linked D4S115 marker has been converted from a 
DNA blot assay to a more sensitive and rapid polymerase chain reaction ( 



PCR) assay. PCR amplification of a tandem repeat at D4S115 
revealed 7 allelic fragments, ranging in size from approximately 610 to 915 
bp, differing in their apparent copy number of a approximately 55 bp core 
repeat. This repeat unit differs strikingly in sequence from the repeat 
units of other multi-allele markers from chromosome region 4p 16.3, 
arguing that the VNTR (Variable Number of Tandem Repeats) loci 
clustered in this region did not arise from a common ancestral sequence. 
The D4S115 marker can be assayed simultaneously with PCR products 
from D4S125, D4S95 and D4S43 on a single agarose gel, providing a rapid 
scan for successful amplification of these dif f icult-to-assay VNTRs, and 
for inheritance of the entire candidate Huntington's disease region. This 
approach should help to increase the speed, inf ormativeness and accuracy of 
presymptomatic and prenatal linkage testing in this devastating disorder. 
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The Hindlll RFLP in the human phenylalanine hydroxylase (PAH) gene is 
caused by the presence of an AT-rich (70%) minisatellite region. This 
region contains various multiple of 3 0 -bp tandem repeats and is located 3 
kb downstream of the final exon of the gene. PCR -mediated 
amplification of this region from haplotyped PAH chromosomes indicates that 
the previously reported 4.0-kb Hindlll allele contains three of these 
repeats, while the 4.4-kb Hindlll allele contains 12 of these 
repeats. The 4.2-kb Hindlll fragment can contain six, seven, eight, or nine 
copies of this repeat. These variations permit more detailed analysis of 
mutant haplotypes 1, 5, 6, and, possibly, others. Kindred analysis in 
phenylketonuria families demonstrates Mendelian segregation of these 
VNTR alleles, as well as associations between these 
alleles and certain PAH mutations. The R261Q mutation, associated 
with haplotype 1, is associated almost exclusively with an allele 
containing eight repeats; the R408W mutation, when occurring on a haplotype 
1 background, may also be associated with the eight -repeat VNTR 
allele . Other PAH mutations associated with haplotype 1, R2 52W and 
P281L, do not appear to segregate with specific VNTR alleles. 
The IVS-10 mutation, when associated with haplotype 6, is associated 
exclusively with an allele containing seven repeats. The combined use 
of this VNTR system and the existing RFLP haplotype system will 
increase the performance of prenatal diagnostic tests based on haplotype 
analysis. In addition, this VNTR may prove useful in studies 
concerning the origins and distributions of PAH mutations in different 
human populations. 
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von Willebrand disease family studies: comparison of three methods of 
analysis of the von Willebrand factor gene polymorphism related to a 
variable number tandem repeat sequence in intron 40. 
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A region with a variable number of tandem ATCT repeats (VNTR) has 
previously been localized within intron 40 of the von Willebrand factor 
(vWF) gene : In the present report we describe the use of this polymorphism 
as a genetic marker to study the inheritance pattern in five families 
affected with various types of von Willebrand disease (vWD) : types I, IIA, 
IIB, IIC and the newly characterized variant with totally defective FVIII 
binding. Three means of investigation previously reported, all using 
polymerase chain reaction (PCR ) amplification of this vWF gene 
region, were compared in terms of inf ormativeness . The two direct 
single- step procedures analysing only partial sequences of the VNTR 
region turned out to be less informative (three studies informative out of 
five) than the third method characterizing the variability of the whole 
VNTR sequence. This latter approach, based on the analysis of the Alu 
I restriction pattern of the VNTR region, was informative in all the 
families investigated, therefore avoiding the need to combine it with other 
genetic marker studies for efficient gene tracking. In conclusion, this 
two-step (PCR and digestion) method is the most informative for the 
characterization of the inheritance of the different subtypes of vWD and 
for the prenatal diagnosis of its severe forms. 
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We have previously identified a microsatellite variable number tandem 
repeat region of the nucleotide sequence ATCT within intron 4 0 of the von 
Willebrand factor (vWF) gene. By polymerase chain reaction (PCR) 
amplification of this region, eight major alleles have been 
demonstrated in the South Wales population, with an overall heterozygosity 
rate of 75%. Direct sequencing has shown that the alleles correspond 
to lengths of between six and 14 ATCT repeats. In the present study we 
describe the use of this variable repeat sequence and previously reported 
restriction fragment length polymorphisms (RFLP) to study inheritance 
patterns in families with type I, IIA and severe type III von Willebrand 's 
disease (vWD) . The results confirm that analysis of this precisely 
localized intragenic locus provides a highly informative marker for gene 
tracking studies in the major forms of vWD. 
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Nephrogenic diabetes insipidus {NDI ; designated 304800 in Mendelian 
Inheritance in Man) is an X-linked disorder with abnormal renal and 
extrarenal V2 vasopressin receptor responses. The mutant gene has been 
mapped to Xq2 8 by analysis of RFLPs, and tight linkage between DXS52 and 
NDI has been reported. In 1969, Bode and Crawford proposed, under the term 
"the Hopewell hypothesis, " that most cases in North America could be traced 
to descendants of Ulster Scots who arrived in Nova Scotia in 1761 on the 
ship Hopewell. They also suggested a link between this family and a large 
Mormon pedigree. DNA samples obtained from 13 independent affected 
families, including 42 members of the Hopewell and Mormon pedigrees, were 
analyzed with probes in the Xq2 8 region. Genealogical reconstructions were 
performed. Linkage between NDI and DXS304 (probe U6:2.spl), DXS305 
(St35-691), DXS52 (Stl4-1) , DXS15 (DX13), and F8C (F814) showed no 
recombination in 12 families, with a maximum lod score of 13.5 for DXS52 . A 
recombinant between NDI and DXS304, DXS305, was identified in one family. 
The haplotype segregating with the disease in the Hopewell pedigree was not 
shared by other North American families. PCR analysis of the Stl4 
VNTR allowed the distinction of two alleles that were not 
distinguishable by Southern analysis. Carrier status was predicted in 24 of 
26 at-risk females. The Hopewell hypothesis cannot explain the origin of 
NDI in many of the North American families, since they have no apparent 
relationship with the Hopewell early settlers, either by haplotype or by 
genealogical analysis. We confirm the locus homogeneity of the disease by 
linkage analysis in ethnically diverse families. PCR analysis of the 
DXS52 VNTR in NDI families is very useful for carrier testing and 
pre symptomatic diagnosis, which can prevent the first manifestations of 
dehydration . 
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The aims of this study were to detect polymorphic sites in the 
apolipoprotein (apo) A-IV gene, to establish their frequencies, to 
determine potential haplotypes, and to investigate the role of these 
polymorphisms in lipid metabolism. A sequencing study of four individuals 
led to the identification of two synonymous mutations (codons 9 and 54) and 

three nonsynonymous mutations (Val-8 Met, Gln3 60 His, and 

Thr347 Ser) and of a VNTR polymorphism within a series of three or 

four CTGT repeats in the noncoding region of exon 3 . Frequencies of these 
polymorphisms were determined in 291 students by using naturally occurring 
(BstEII for the synonymous mutation in codon 54, Hinfl for Thr347 Ser, 



and Fnu4HI for Gln360 His) or artificially introduced restriction-enzyme 

cutting sites (BstEII for the synonymous mutation in codon 9 and MamI for 

Val-8 Met) , subsequent to PCR amplification. The four-base 

deletion/insertion polymorphism and its localization cis or trans to the 
mutations in codons 347 and 360 were studied by direct sequencing of 
PCR-amplif ied DNA from 87 students. Frequencies of the rarer 
alleles were .007 for apo A-IV-8:Met, .04 for the synonymous mutation 
in codon 9, .14 for the synonymous mutation in codon 54, .16 for apo 
A-IV347:Ser, .07 for apo A-IV360:His, and .39 for the four-base of 
insertion. Apo A-IV360:His in all cases was cis-localized to the (CTGT) 3 
repeat and apo A-IV347 : Thr ; and apo A-IV347:Ser was cis-localized to the 
(CTGT) 4 repeat and apo A-IV360:Gln. Four haplotypes formed from these three 
polymorphic sites were thus found. The apo A-IV347:Ser allele was 
associated both with significantly lower plasma apo B concentrations in 
both sexes and with significantly lower LDL- cholesterol concentrations in 
men. Heterozygous carriers of apo A-IV3 60:His exhibited significantly 
higher concentrations of LDL-cholesterol and lower Lp(a) concentrations, 
compared with apo A-IV360:Gln homozygotes. We could not confirm the 
previously reported association of apo A-IV360:His with elevated 

HDL-cholesterol concentrations. In the population, the Val-8 Met 

polymorphism was not associated with significantly different lipid 
concentrations, but in a family study the Met-8 allele was associated 
with lower HDL-cholesterol and higher LDL-cholesterol concentrations. In 
conclusion, our results indicate an important role of the apo A-IV gene 
locus in the metabolism of apo B and, to a lesser extent, apo A- I 
containing lipoproteins. 
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A procedure for amplification by PCR of reproducible allele 
markers for amplified fragment length polymorphism (Amp-FLP) analysis is 
presented. We have prepared markers for the allelic products of the 
VNTR loci D1S80 (MCT118) and D17S30 (YNZ22) and for the hypervariable 
VNTR locus close to the 3 1 end of the apolipoprotein B gene (apoB) by 
re -amplifying a mixture of PCR products from individuals with known 
alleles. These allele markers allow precise and discrete 
determination of the VNTR alleles at these loci using the 
Amp-FLP technique that should prove suitable in forensic analyses, 
paternity testing and population studies. 
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We have analyzed the allele frequency distribution at the 
hypervariable locus 3' to the apolipoprotein B gene (ApoB 3' VNTR) in 
five well-defined human populations (Kacharis of northeast India, New 
Guinea Highlanders of Papua New Guinea, Dogrib Indians of Canada, Pehuenche 
Indians of Chile, and a relatively homogeneous Caucasian population of 
northern German extraction) by using the PCR technique. A total of 12 
segregating alleles were detected in the pooled sample of 319 
individuals. A fairly consistent bimodal pattern of allele frequency 
distribution, apparent in most of these geographically and genetically 
diverse populations, suggests that the ApoB 3' VNTR polymorphism 
predates the geographic dispersal of ancestral human populations. In spite 
of the observed high degree of polymorphism at this locus (expected 
heterozygosity levels 55%-78%) , the genotype distributions in all 
populations (irrespective of their tribal or cosmopolitan nature) conform 
to their respective Hardy-Weinberg predictions. Furthermore, analysis of 
the congruence between expected heterozygosity and the observed number of 
alleles reveals that, in general, the allele frequency 
distributions at this locus are in agreement with the predictions of the 
classical mutation-drift models. The data also show that alleles that 
are shared by all populations have the highest average frequency within 
populations. These findings demonstrate the potential utility of highly 
informative hypervariable loci such as the ApoB 3 1 VNTR locus in 
population genetic research, as well as in forensic medicine and 
determination of biological relatedness of individuals. 
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The 3» side of the human type II collagen alpha 1 (C0L2A1) gene contains 
a region consisting of a variable number of tandemly repeated short A + 
T-rich DNA sequences (VNTR) . We amplified this region accurately by 
the polymerase chain reaction (PCR) . Genomic DNA was purified from 
isolated buffy-coat cells, and thermostable Taq polymerase was used to 
amplify the target region. The amplification products were directly 
visualized after polyacrylamide gel electrophoresis. In this way, five 
alleles were distinguished in chromosomes from 33 unrelated Japanese, 
and named A, B, C, D, and E in decreasing order of length. The relative 
frequencies of the COL2A1 3 1 VNTR alleles A through E were 
0.045, 0.075, 0.469, 0.015, and 0.393, respectively. Co-dominant 
segregation was observed in two informative families. The COLA2A1 3' 
VNTR locus was estimated to have a heterozygosity index of 62% and a 
polymorphic information content of 0.55. 
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Rapid DNA fingerprinting to control for specimen errors in HIV testing by 
the polymerase chain reaction. 

Cassol S; Rudnik J; Salas T; Montpetit M; Pon RT; Sy CT; Read S; Major C; 
0 1 Shaughnessy MV 

Centre of Excellence for HIV/AIDS, University of British Columbia, 
Vancouver, Canada. 

Molecular and cellular probes ( ENGLAND ) Aug 1992, 6 (4) 
p327-31, ISSN 0890-8508 Journal Code: NG9 
Language s : ENGL I SH 
Document type: Journal Article 
Record type : Completed 

Variable-number-tandem-repeats (VNTRs) are highly polymorphic and provide 
informative genetic markers for distinguishing between individuals. We have 
used PCR amplification of VNTR locus pMCT118 to identify 
mislabelled specimens submitted for HIV PCR testing. The method is 
rapid, can be applied to large numbers of samples and eliminates the need 
for radioactive probes. DNA samples (10 ng) are amplified for 25 cycles 
using fluorescence-labelled oligonucleotide primers (blue dye) . An aliquot 
of the PCR product is then combined with an internal lane size 
standard (labelled with a red dye) , electrophoresed through a 2% agarose 
gel on an automated fluorescence DNA fragment analyser and the size and 
quantity of the fragments determined automatically relative to the internal 
standard. Fifteen alleles , ranging in size from 398 tp 709 bp were 
readily identified in a random sampling of DNA from 63 unrelated 
HIV-infected patients. Fragment size was reproducible and corresponded to 
alleles containing from 16 to 35 repeats of a 16 bp unit. VNTR 
genotyping will prove useful for resolving discordant results due to 
specimen mix-up and ensuring that the correct samples have been analyzed. 
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Typing of deoxyribonucleic acid (DNA) extracted from compact bone from 
human remains . 

Hochmeister MN; Budowle B; Borer UV; Eggmann U; Comey CT; Dirnhofer R 
Department of Forensic Medicine, Institut fur Rechtsmedizin, University 
of Bern, Switzerland. 

Journal of forensic sciences (UNITED STATES) Nov 1991, 36 (6) 
pl649-61, ISSN 0022-1198 Journal Code: I5Z 
Languages : ENGLISH 
Document type : Journal Article 
Record type: Completed 

The application of deoxyribonucleic acid (DNA) typing methods for the 
potential identification of unknown human remains was investigated. DNA was 
isolated from compact bone tissue from badly decomposed bodies and from 
known and unknown human remains, using a decalcification and ion wash 
procedure. Restriction fragment length polymorphism (RFLP) analysis of 
variable number of tandem repeats (VNTR) loci yielded results in some 
cases, but more often the DNA was too degraded to produce RFLP patterns. No 
RFLP profiles could be obtained from putrefied soft tissues. However, DNA 
extracted from compact bone tissue of human remains up to eleven years old 
was successfully amplified using the polymerase chain reaction (PCR) 
for the VNTR loci D1S80, D17S5, COL2A1 , and APO B, as well as the 
HLA-DQ alpha locus. This is especially significant, since PCR results 
were obtained from those samples whose DNA had been degraded substantially 
and had yielded no RFLP patterns. All DNA types determined from the compact 
bone tissue from decomposed bodies whose identification had been 
established first by other means (and whose parents or offspring were 
available for typing) demonstrated mendelian inheritance of the 
alleles of the loci analyzed. These results suggest that 
amplification and typing of DNA extracted from compact bone of human 
remains could be useful in establishing the identity of a person, as well 



as in excluding possible false identifications. 
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Genetic markers in human bone: I. Deoxyribonucleic acid (DNA) analysis. 

Lee HC; Pagliaro EM; Berka KM; Folk NL; Anderson DT; Ruano G; Keith TP; 
Phipps P; Herrin GL; Garner DD; et al 

Connecticut State Police Forensic Science Laboratory, Meriden. 

Journal of forensic sciences (UNITED STATES) Mar 1991, 36 (2) 
p320-30, ISSN 0022-1198 Journal Code: I5Z 

Languages : ENGLISH 

Document type: Journal Article 
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Deoxyribonucleic acid (DNA) was isolated from a number of spongy and 
compact human bone tissue specimens, and the yield was estimated on a "per 
milligram of starting tissue 1 ' basis. DNA was, in addition, isolated from a 
number of corresponding blood and bone tissue specimens. 
Spectrophotof luorometry and ethidium bromide visualization on minigels were 
used to estimate the quantity and degree of degradation of DNA. The DNA 
from several blood-bone pairs is shown to give concordant restriction 
fragment length polymorphism (RFLP) typing results by two different typing 
protocols with five different single-locus probes. DNA from several 
additional blood-bone pairs is shown to give concordant results for human 
leucocyte antigen (HLA) -DQ alpha phenotypes following polymerase chain 
reaction (PCR) amplification and hybridization to specific 
allele -specific oligonucleotide (ASO) probes, and for the variable 
numbers of tandem repeats (VNTR) length polymorphisms 3 ' to the human 
apolipoprotein B (APOB) gene following PCR amplification with 
specific primers and analysis of the products by electrophoresis and 
ethidium bromide visualization. 
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Suitability of PCR methods for forensic investigation. Analysis of 

the 3'apoB VNTR system in an Italian population sample. 

Giorgetti R; Tagliabracci A; Agostini A; Cingolani M; Ferrara SD 
Istituto di Medicina Legale, Universita di Ancona, Ospedale Regional, 

Italy. 

International journal of legal medicine (GERMANY) 1991, 104 (5) 

p243-6, ISSN 0937-9827 Journal Code: AX1 

Languages : ENGLISH 

Document type: Journal Article 
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The PCR method has been applied to amplify a Variable Number Tandem 
Repeat (VNTR) sequence located at the 3' end of the apolipoprotein B 
(ApoB) gene. The study was conducted on an Italian population sample and in 
a 3 -generation family of 13 members, whose relationships were previously 
established using conventional blood systems. The allele frequencies 
found were compared with those reported in the literature. The results also 
confirmed the Mendelian inheritance of the alleles and the 
suitability of the PCR method for forensic purposes. 
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PCR amplification of large VNTR alleles of D17S5 



(YNZ22) locus. 
Gecz J 

Institute of Molecular Physiology and Genetics, Department of Human 
Genetics , Bratislava , Czechoslovakia . 

Nucleic acids research (ENGLAND) Oct 25 1991, 19 (20) p5806, 
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Amplification of a variable number of tandem repeats (VNTR) locus 
(pMCT118) by the polymerase chain reaction (PCR) and its application 
to forensic science. 

Kasai K; Nakamura Y; White R 

Department of Human Genetics, University of Utah Health Sciences Center, 
Salt Lake City. 

Journal of forensic sciences (UNITED STATES) Sep 1990, 35 (5) 
pll96-200, ISSN 0022-1198 Journal Code: I5Z 
Languages : ENGLISH 
Document type: Journal Article 
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A genetic locus (D1S58, defined by DNA probe pMCT118) that contains a 
variable number of tandem repeats (VNTR ) has been successfully 
amplified from a very small amount of genomic deoxyribonucleic acid (DNA) 
by the polymerase chain reaction (PCR) . The DNA sequence of the locus 
was determined and was found to consist of a 16 -base consensus sequence and 
flanking sequences. Oligonucleotide primers complementary to the flanking 
sequences were synthesized to serve as primers for amplification of MCT118 
by the PCR method. Human genomic DNA isolated from blood (2 ng from 
each sample) was successfully amplified at the MCT118 locus, and 
polymorphic bands were detectable by ethidium bromide staining after 
electrophoresis on polyacrylamide gels. Determination of genotypes at this 
VNTR locus can now be routinely achieved within 24 h, without the 
need for Southern blots or radioactive materials. Furthermore, the small 
size (387 to 723 base pairs) of the DNA fragments produced in the PCR 
amplification permits good resolution of individual alleles that 
differ by only one repeat unit. The precise specification of the number of 
tandem repeats present in each allelic fragment is reproducible from one 
analysis to another. 
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Rapid diagnosis of Miller-Dieker syndrome and isolated lissencephaly 
sequence by the polymerase chain reaction. 

Batanian JR; Ledbetter SA; Wolff RK; Nakamura Y; White R; Dobyns WB; 
Ledbetter DH 

Institute for Molecular Genetics, Baylor College of Medicine, Houston, TX 
77030. 

Human genetics (GERMANY) Oct 1990, 85 (5) p555-9, ISSN 
0340-6717 Journal Code: GED 
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Document type: Journal Article 
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Probe YNZ22 (D17S5) is a highly polymorphic, variable number tandem 
repeat (VNTR ) marker previously shown to be deleted in all patients 



with the Miller-Dieker syndrome (MDS) but not in patients with isolated 
lissencephaly sequence (ILS) . Primers were constructed to the unique 
sequence flanking the polymorphic, repetitive region of YNZ22 for 
amplification by the polymerase chain reaction (PCR) . Analysis of 118 
normal individuals revealed 12 alleles (differing in copy number of a 
70-bp repeat unit) ranging in size from 168 to 938 bp. A retrospective 
study of eight MDS and six ILS patients was consistent with Southern blot 
analysis in all cases except one. In the latter, a very large allele 
(12 copies of the repeat unit) in a patient and her mother failed to 
amplify on initial attempts, but was successfully amplified by reducing the 
concentration of genomic DNA used in the reaction. Prospective studies on 
two MDS and five ILS patients were successfully performed and confirmed in 
all cases by Southern blot analysis. From the total sample, restriction 
fragment length polymorphism (RFLP) analysis was fully informative in four 
of ten MDS patients and showed a deletion in all four cases. Nine of eleven 
ILS patients were heterozygous and therefore not deleted for YNZ22 . 
Development of primers for additional polymorphic markers in the 
Miller-Dieker region will lead to a rapid PCR-based diagnostic 
approach for all MDS and ILS patients. PCR typing of YNZ22 will also 
facilitate use of this marker in other applications, including genetic 
linkage, paternity and forensic studies, and analysis of loss of 
heterozygosity in tumors . 
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Rapid detection of hypervariable regions by the polymerase chain reaction 
technique . 

Decorte R; Cuppens H; Marynen P; Cassiman JJ 
Center for Human Genetics, University of Leuven, Belgium. 
DNA and cell biology (UNITED STATES) Jul -Aug 1990, 9 (6) 
p461-9, ISSN 1044-5498 Journal Code: AF9 
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Document type: Journal Article 
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The polymerase chain reaction (PCR ) technique has provided a 
substantial improvement for the detection and analysis of known genetic 
polymorphisms. Here, we describe the application of this method for the 
detection of variable number of tandem repeat (VNTR) sequences. With 
the use of unique oligonucleotide primers, flanking the repeat sequence, 
and the thermostable Taq DNA polymerase, the hypervariable regions 3' of 
the Ha-ras gene, 3' of the apolipoprotein B gene, and 5 1 to the joining 
segments of the heavy- chain immunoglobulin gene could be amplified. 
Alleles up to 2,000 bp could be visualized directly on ethidium 
bromide -stained agarose gels. Larger alleles were seen only after 
traditional Southern blot analysis with an internal probe. The value of 
this new approach for the detection of VNTRs is illustrated in a case of 
paternity dispute. 



5/3,AB/125 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts . reserv. 

11756609 BIOSIS NO.: 199900002718 

Genetic variations at four tetrametric tandem repeat loci in Korean 
population. 

AUTHOR: Park Su Jeong; Lee Woo Ghil; Lee Seung Whan; Kim Sang Hae; Koo Bon 

Sung; Budowle Bruce; Rho Hyune Mo (a) 
AUTHOR ADDRESS: (a)Dep. Mol . Biol., Seoul Natl. Univ., Seoul 151-742**South 

Korea 

JOURNAL: Journal of Forensic Sciences 42 (1) :pl25-129 Jan., 1997 



ISSN: 0022-1198 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Allele and genotype frequencies for four tetrameric short 
tandem repeat (STR) loci, HumFES/FPS, HumFOLP23, HumGABRBIS, and 
HumCYAR04, have been determined by polymerase chain reaction (PCR) 
amplification and subsequent polyacrylamide gel electrophoresis from 
approximately 200 genetically unrelated Koreans. This method allows a 
single base pair resolution and rapid typing with silver staining. The 
allele and genotype distributions satisfy Hardy -Weinberg 
expectation. Also, these STR loci have proven to be useful for forensic 
analyses and paternity tests in which the variable number of tandem 
repeat (VNTR) loci have some limitations. 
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Gene diagnosis of hemophilia A by polymorphism of St 14 (DXS52) VNTR. 
AUTHOR: Song Jun; Jin Chunlian; Lin Changkun; et al 

AUTHOR ADDRESS: Dep. Med. Genet., Sen. Basic Med. Sci . , China Med. Univ., 

Shenyang 110001**China 
JOURNAL: Journal of China Medical University 26 (6) :p554-556 Dec, 
1997 

ISSN: 0258-4646 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: Chinese; Non-English 
SUMMARY LANGUAGE: Chinese; English 

ABSTRACT: We analysed polymorphism of St 14 (DXS52) VNTR in nomol 
individuals in Northeastern Region Using PCR method and detected 8 
alleles. The longest fragment was 2.4 kb. The amplified fragments 
with the highest frequency were 700 bp, which accounted for about 57%. 
The proportion of detected heterozygosity in females was relatively high. 
We performed gene diagnosis in 3 families with hemophilia A using this 
VNTR polymorphism. In one family, a female was determined to be a 
normal individual rather than a carrier. In other 2 families 2 male 
fetuses were determined as patients. 
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DNA polymorphism in locus D1S80 in Poland. DNA profiling and detection of 
new alleles by heteroduplex formation between alleles of the 
same size. 

AUTHOR: Kwiatkowska Jolanta; Dziechciowska Katarzyna; Lisiecka Dobrawa; 
Slomski Ryszard(a) 

AUTHOR ADDRESS: (a) Inst. Hum. Genetics, Polish Acad. Sci., Strzeszynska 32, 
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RECORD TYPE: Abstract 
LANGUAGE : English 

ABSTRACT: We have analysed allele distribution at the highly 

polymorphic variable number of tandem repeats (VNTR) locus D1S80 
(pMCT118) in the Polish population using the polymerase chain reaction ( 
PCR) technique. Characteristics of the D1S80 locus makes it a very 
useful marker for population genetic research, genetic link-age studies 
and forensic identification of individuals. During our routine 
application of the D1S80 marker to paternity testing in several cases of 
homozygosity detected by polyacrylamide gel electrophoresis, 
heteroduplex formation for alleles 18 and 24 was also observed. 
Direct sequencing of PCR products revealed that alleles 18 
and 24 of locus D1S80 actually represent a mixture composed of different 
sequences. Our observations indicate that identification of some 18 and 
24 VNTR alleles based only on size estimated in 

electrophoretic analyses could lead to errors in paternity testing and 
DNA profiling. 
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Infrared fluorescent detection of D1S80 alleles from blood and body 

fluid collected on IsoCode !T!M devices. 
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ISSN: 0736-6205 
DOCUMENT TYPE: Article 
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LANGUAGE: English 

ABSTRACT: A genetic locus D1S80 (pMCT 118) containing variable number of 
tandem repeats (VNTR) has been used extensively in forensic 
analysis and paternity testing. In the current research, DNA was isolated 
from blood, saliva and nasal secretions collected on two types of IsoCode 
paper-based devices. The D1S80 locus was amplified using PCR 
technology, and the alleles were separated by gel electrophoresis 
and then detected using an infrared (IR) fluorescence automated DNA 
sequencer IR- labeled amplification products were generated from human 
genomic DNA using oligonucleotide primers, which were covalently linked 
to an infrared fluorescent dye (IRD41) at the 5' end. This system 
combines IR fluorescence chemistry and laser technology, thus eliminating 
the need for post-electrophoretic gel handling for the detection of the 
alleley. Real-time detection after separation of the alleles 
is valuable for visualization of the data. The VNTR alleles 
are disproved as familiar autoradiogram-like images, which can also be 
analyzed by computer. Since DNA is eluted from the IsoCode devices only 
with sterile distilled water and without time-consuming methods of 
extraction, amplification can be performed from numerous samples within a 
short period of time. 
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A study on the hypervariable regions of the apolipoprotein B and 
angiotensin converting enzyme genes in the Udmurt population. 

AUTHOR: Spitsyn V A(a) ; Khort M V(a); Pogoda T V; Shadrina M I; Slominskii 
P A; Limborskaya S A 
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RECORD TYPE: Abstract 

LANGUAGE: Russian; Non-English 

SUMMARY LANGUAGE: Russian; English 

ABSTRACT: The hypervariable regions of the 3 • -end of the apolipoprotein B 
gene (AP0B3 ' -VNTR) and angiotensin converting enzyme gene (ACE) , 
which had 10-15 alleles each, were studied in a sample from the 
Udmurt population by means of polymerase chain reaction (PCR) . From 
the literature data, the genetic position of Udmurt s among 12 groups of 
Caucasoid, Mongoloid, and Negroid populations was determined. The data 
obtained by the method of principal components indicated that Udmurts 
held an isolated position in the northern branch of the Caucasoid race. 
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Interleukin-1 receptor antagonist allele: Is it a genetic link 

between Henoch-Schonlein nephritis and IgA nephropathy? 
AUTHOR: Liu Hi-Hong; Cheng Zhao-Hong; Yu Yu-Sheng; Tang. Zheng; Li Lei-Shi 
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AUTHOR ADDRESS: (a) Research Inst. Nephrol., Jinling Hosp., 305 East Zhong 
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JOURNAL: Kidney International 51 (6) :pl938-1942 1997 
ISSN: 0085-2538 
RECORD TYPE: Abstract 
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ABSTRACT: Henoch-Schnolein purpura nephritis (HSPN) is a multi -organ 
systemic vasculitis, which shares many clinical, histological and 
immunological features with IgA nephropathy (IgAN) . To address whether 
these two diseases have a common genetic background, the polymorphism of 
the variable number tandem repeat (VNTR) of IL-1 receptor 
antagonist (IL-lra) gene has been analyzed using PCR in patients 
diagnosed with HSPN (N = 43) and IgAN (N = 97), together with normal 
controls (N = 98) and patients with acute post-infectious 
glomerulonephritis (APGN) , under the concept that IL-1 might play an 
important role in mediating pathogenesis of vasculitis and 
glomerulonephritis. It was found that the allele frequency and 
carriage rate of the interleukin-1 receptor antagonist allele 
(IL11RN*2) of the IL-lra gene increased significantly in HSPN patients as 
compared to IgAN (P It 0.01), APGN (P It 0.05) and normal subjects (P It 
0.01). Interestingly, varied carriage rates of IL1PN*2 were found among 
various groups of IgAN patients presenting with different clinical 
manifestations. The carriage rate of IL1RN*2 was significantly higher in 
patients with recurrent gross hematuria than other groups of IgAN 
patients (P It 0.01). Furthermore, although the carriage rate of IL1PN*2 
was higher in HSPN (46.5%) than average IgAN patients (26.8%; P It 0.01), 
there was no significant difference in the carriage rate of IL1RN*2 
between HSPN and those IgAN patients with recurrent gross hematuria 



(42.8%1 P gt 0.05). It suggested that the IL1RN*2 allele might be a 
genetic marker shared by HSPN and a special group of IgAN patients with 
recurrent gross hematuria. Our preliminary observation provided a genetic 
evidence to support the hypothesis that HSPN and certain subgroup of IgAN 
are closely related diseases. Such an association of the gene 
polymorphism of IL-lra between HSPN and IgAN with recurrent gross 
hematuria might serve as a key to explore their pathogenesis and 
eventually a specific intervention. 
1997 
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Evaluation of the automated fluorescent analysis of the H-ras minisatellite 

after optimized PCR amplification in comparison with a standardized 

Southern blot technique . 
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RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Determination of allele sizes, loss of heterozygosity or 
genetic instability at minisatellite VNTR loci, are routinely 
performed by the conventional Southern technique. We have investigated 
the potential use of automated DNA sequencer for the analysis of the 
H-ras minisatellite. We report the modifications of amplification 
parameters and electrophoresis conditions on the sequencer. Seventy-one 
colorectal carcinomas and the corresponding normal tissues were amplified 
with fluorescent -labeled primers, analyzed on sequencer, and concurrently 
controlled by Southern blotting. The results on sequencer showed that a 
Hydrolink matrix used in non-denaturing conditions and a specific 
analysis software facilitate a more accurate fragment size calculation. 
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Rare Hrasl with VNTR alleles in Spanish lung and lymphoid 
cancer patients. 
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ABSTRACT: D17S30 is a highly polymorphistic VNTR Locus. Allelic data 
for the D17S30 Locus was obtained by using PCR and Subsequent 
analysis with high resolution, horizontal PAGE technic and silver 
staining. In a sample of 130 unrelated Chinese Han, heterozygosity of the 
D17S30 Locus was 82. 63% with 42 genotypes and 13 alleles. The 
allele frequencies were 0.0078-0.3538. The distribution of 
genotypes was in agreement with expected values according to the 
Hardy-Weinberg equilibrium. Pedigree analysis in three families confirmed 
Mendelian inheritance of the alleles. The results showed that 
D17S30 Locus was a high polymorphism. The analysis of D17S30 and similar 
VNTR Loci by amplified fragment length polymorphism (Amp-FLP) may 
prove useful as models for population genetic issues, human 
identification and genetic diagnosis. It is a great valuable genetic 
marker in clinical diagnosis, genetic research, forensic identification 
and paternity testing. 
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ABSTRACT: Short VNTR alleles that go undetected after 

conventional Southern blot hybridization may constitute an alternative 
explanation for the heterozygosity deficiency observed at some 
minisatellite loci. To examine this hypothesis, we have employed a 
screening procedure based on PCR amplification of those individuals 
classified as homozygotes in our databases for the loci D1S7, D7S21, and 
D12S11. The results obtained indicate that the frequency of these short 
alleles is related to the heterozygosity deficiency observed. For 
the most polymorphic locus, D1S7, apprx 60% of those individuals 
previously classified as homozygotes were in fact heterozygotes for a 
short allele. After the inclusion of these new alleles, the 
agreement between observed and expected heterozygosity, along with other 
statistical tests employed, provide additional evidence for lack of 
population substructuring . Comparisons of allele frequency 



distributions reveal greater differences between racial groups than 
between closely related populations. 
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Variable number of tandem repeat polymorphism of the endothelial nitric 

oxide synthase gene in Japanese population. 
AUTHOR: Tomita Masafumi (a) ; Nohno Tsutomu; Okuyama Toshiko; Kawakami 

Yasuhiko; Ishikawa Tetsuya; Hidaka Kazuo; Ishizu Hideo 
AUTHOR ADDRESS: (a)Dep. Legal Med., Okayama Univ. Med. Sen., Okayama 700** 

Japan 

JOURNAL: Kawasaki Medical Journal 22 (2) :p51-56 1996 
ISSN: 0385-0234 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: We examined the variable number of tandem repeat (VNTR) 

polymorphism at intron 4 of the human endogenous nitric oxide synthase 
(eNOS) gene. The alleles were amplified from genomic DNA samples by 
the polymerase chain reaction (PCR) , and analyzed by agarose gel 
electrophoresis. The PCR products showed one or three reproducible 
bands and two alleles and one extra band could be identified. The 
nucleotide sequence data revealed that the larger allele, 
allele 2, was in good agreement with that of the VNTR region, 
whereas the smaller one, allele 1, lacked one 27-bp core unit. The 
extra band, which showed the largest molecule, always appeared when 
heterozygote samples were used as templates, indicating a heteroduplex 
structure resulting from mismatch of the heterozygous alleles 
during annealing. The allele frequencies were determined for 112 
unrelated Japanese population. The estimated allele frequency was 
allele 2=0.87 and allele 1=0.13, and the heterozygosity was 
0.22 6. The genotype frequencies were in good accordance with the 
Hardy-Weinberg equilibrium. 
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Genetic characterization of hTPO VNTR loci in Korean population. 
AUTHOR: Lee Ha Kyu(a); Shin Hye Won 

AUTHOR ADDRESS: (a)Dep. Biol., Catholic Univ. Korea, Puchon 422 -743**South 
Korea 

JOURNAL: Korean Journal of Genetics 18 (2) :pll7-123 1996 

ISSN: 0254-5934 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: Korean; Non-English 

SUMMARY LANGUAGE: English 

ABSTRACT: VNTR (variable number tandem repeat) loci in the genome are 
characterized as their copy number of the same repeat unit and are 
extremely polymorphic having potentially hundreds of alleles at a 
single locus. In this study, allele distribution on the hTPO 
VNTR marker was analyzed by PCR (polymerase chain reaction) 



in Korean population (100 individuals) . Twenty two alleles were 
identified in the hTPO VNTR locus and alleles 7 (8.5%), 10 

(11.0%), and 15 (15.0%) showed three highest peaks. The allele 
frequency of hTPO VNTR locus is in the 95% confidence interval. PIC 

(polymorphism information content) value calculated on hTPO VNTR 
loci was 0.92. POE (power of exclusion) value used in paternity cases was 
0.80. MP (matching probability) used in forensic identification was 
0.018. In conclusion, statistical data from hTPO VNTR locus showed 
this locus is a very useful genetic marker for the linkage study, 
evolutionary genetics and forensic application. 
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Development of a deoxyribonucleic acid (DNA) restriction fragment length 

polymorphism (RFLP) database for Punjabis in East Punjab, India. 
AUTHOR: Sovinski Sandra M(a); Baird Lynn S; Budowle Bruce; Caruso Joseph F; 

Cheema Devinder P S; Duncan George T; Hamby Patricia P; Masibay Arni S; 

Sharma Vijay K; Tahir Mohammad A 
AUTHOR ADDRESS: (a) Indianapolis -Marion County Forensic Serv. Agency, 40 

South Alabama St., Indianapolis, IN 46204**USA 
JOURNAL: Forensic Science International 79 (3) :pl87-198 1996 
ISSN: 0379-0738 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: In response to continuing interest in obtaining reference 
deoxyribonucleic acid (DNA) analysis data for previously unstudied 
population groups, blood samples were collected from Punjabi individuals 
living in East Punjab, India. This first segment of our research is 
focused on restriction fragment length polymorphism (RFLP) analysis, with 
future segments anticipated for various polymerase chain reaction ( 
PCR) based techniques. In this study, the samples were subjected to 
RFLP analysis using Haelll, followed by hybridization with variable 
number tandem repeat (VNTR) probes for loci D2S44, D1S7, D10S2 8, 
D4S139, D17S79 and D5S110 . The band sizes of the resulting patterns were 
estimated using an FBI imaging system. The resulting data were subjected 
to statistical analysis for conformity with Hardy -Weinberg expectations, 
first for the total population of Punjabis, and additionally for the 
subgroups of Sikhs and Hindus. The loci are highly polymorphic in all 
sample populations studied. Except for D5S110, there is no evidence for 
departure from Hardy-Weinberg equilibrium (HWE) for the VNTR loci 
in the population groups. In addition, there is little evidence of 
correlation between the alleles at any of the pairs of loci and no 
evidence of association across the six loci. Finally, the data suggest 
that a multiple locus VNTR profile would be rare in the Punjabi or 
either of its subgroups. 
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Further genetic variability of the VNTR D1S80 (pMCT118) : 
Correspondence analysis studies. 



AUTHOR: Luis J R(a); Caeiro B 

AUTHOR ADDRESS: (a)Dep. Antropoloxia, Facultade Bioloxia, Univ. Santiago, 

15706 Santiago Compostela, Galicia**Spain 
JOURNAL: American Journal of Human Biology 8 (l):p81-87 1996 
ISSN: 1042-0533 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: A population genetic study of the VNTR D1S80 (pMCT118 

locus) in 206 individuals from the Galician population in Spain was 
carried out. PCR amplified DNA were electrophoresed in horizontal 
polyacrylamide gels and subsequently were visualized by silver staining. 
Up to 19 alleles in 56 different genotypes were found. This report 
describes a new allele tentatively named Til that defines the lower 
limit of repeats reported for this VNTR. A family study 
demonstrates autosomal codominant inheritance of this allele. 
Levels of heterozygosity indexes are about 80%. No significant deviations 
from Hardy-Weinberg equilibrium were observed, using the allele 
binning method (P gt 0.3 in all cases). Correspondence analysis shows the 
usefulness of D1S80 alleles in the genetic profiling of human 
populations, with the alleles 16, 17, 21, 29, and 31 being of 
particular interest at different levels of analysis. 
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Population genetics of Atlantic cod using amplified single locus 

minisatellite VNTR analysis. 
AUTHOR: Galvin P; Sadusky T; McGregor D; Cross T 

AUTHOR ADDRESS: Zool . Dep., Univ. Coll. Cork, Lee Maltings, Prospect Row, 
Cork**Ireland 

JOURNAL: Journal of Fish Biology 47 (SUPPL. A) :p200-208 19 95 
ISSN: 0022-1112 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Atlantic cod, Gadus morhua, have been examined extensively over 
the last two decades using allozyme electrophoresis. More recently, 
several populations have been studied using mitochondrial DNA (RFLP and 
sequence) analysis, together with multilocus minisatellite DNA and also 
microsatellite DNA analyses. The declining status of cod populations in 
many areas highlights the need for powerful genetic markers capable of 
discriminating between cod populations, in order to facilitate the design 
of effective management strategies. Single locus minisatellite DNA 
analysis offers a potentially powerful alternative to the already 
mentioned techniques, by combining the power of detection of 
hypervariable DNA, with non-radioactive techniques in a cost-effective 
way. As a preliminary investigation into the feasibility of using this 
approach, four Atlantic cod samples (North Norway, Irish Sea, Scotian 
Shelf and Northern Cod) were screened at a single polymerase chain 
reaction (PCR) amplified minisatellite locus (Mmer-AMP2) , using 
primers designed for the flanking regions of a whiting Merlangius 
merlangus L. , minisatellite DNA locus. PCR products separated by 
agarose electrophoresis and viewed by ethidium bromide fluorescence under 
UV illumination, consisted of one or two bands per individual 
(corresponding to homozygotes and heterozygotes , respectively) . 
Twenty-two alleles were resolved in 119 cod, and sample 



heterozygosity ranged from 0.76 to 0.90. Samples from opposite sides of 
the Atlantic showed highly significant differences in allelic 
composition. The results suggest that single locus minisatellite DNA 
analysis may be of substantial benefit to furthering our knowledge of the 
population genetics of Atlantic cod. 
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Polymorphic microsatellite loci from Atlantic salmon (Salmo salar) : Genetic 
differentiation of North American and European populations. 

AUTHOR: McConnell Stewart K(a) ; O'Reilly Patrick; Hamilton Lorraine; Wright 
Jonathan M; Bentzen Paul 

AUTHOR ADDRESS: (a)Marine Gene Probe Lab., Dep. Biol., Dalhousie Univ., 
Halifax, NS B3H 4Jl**Canada 

JOURNAL: Canadian Journal of Fisheries and Aquatic Sciences 52 (9) :p 

1863-1872 1995 

ISSN: 0706-652X 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE : Engl i sh 

SUMMARY LANGUAGE: English; French 

ABSTRACT: Atlantic salmon populations show low levels of genetic 

differentiation relative to other salmonid species, when surveyed by 
allozymes, and with mitochondrial DNA and nuclear ribosomal DNA markers. 
Here we report the application of three novel microsatellite VNTR 
loci to population differentiation in Atlantic salmon. A total of 232 
microsatellites, cloned from Atlantic salmon, were classified as perfect, 
imperfect, and compound repeats. Microsatellite length, as in other 
teleosts, was significantly larger than published mammalian 
microsatellites. Primers for PCR amplification of three salmon 
microsatellites were designed. Allele frequencies, degree of 
polymorphism, and heterozygosity were estimated for five populations from 
Nova Scotia, Canada, and from Europe. Nei 1 s genetic distances of 0.02-0.9 
were observed among populations. There was a clear discrimination between 
Canadian and European fish based on unique alleles present at two 
loci. These Atlantic salmon primers also amplify presumably homologous 
loci in nine other salmonid species. The polymorphic microsatellites loci 
reported here demonstrate great potential as genetic markers in 
population, breeding, and evolutionary studies. 
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Detection of fragment length polymorphism of the VNTR loci D1S80 and 

D2S123 by PCR amplification, PAGE and silver staining. 
AUTHOR: Nam Hyun Suk; Kim Eunhee; Yoon Wan Hee; Lee Kong-Joo(a) 
AUTHOR ADDRESS: (a)Coll. Pharm. , Ewha Womans Univ., Seoul 120 -750**South 
Korea 

JOURNAL: Journal of Biochemistry and Molecular Biology 28 (4) :p359-362 
1995 

ISSN: 1225-8687 
DOCUMENT TYPE: Article 



RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The highly polymorphic variable number of tandem repeat ( 
VNTR) loci in the human genome are informative markers for the 
genetic characterization of individuals in the paternity test and 
forensic science as well as for the study of human disease. In this 
study, VNTR loci D1S80 and D2S123 have been amplified by PCR 
and the amplified length polymorphic alleles were detected with a 
discontinuous vertical PAGE system and silver staining. For explicit DNA 
typing, PCR optimization, in which amplification efficiencies are 
similar over a wide range of allele sizes, non-specific 
amplifications are minimal, and new longer alleles have high 
amplification efficiency, has been performed by changing the PCR 
reaction buffer composition and thermal cycling conditions. It turned out 
that adding an appropriate amount of Tween 20 and NP40 to the PCR 
reaction buffer and raising the annealing temperature to 68 degree C in 
thermal cycling made it possible for optimal VNTR loci 
amplification. A modified PAGE system for VNTR separation was 
established. Under these conditions, new longer alleles in the 
D1S80 locus were discovered and D2S123 pattern changes in colorectal 
tumors were observed. These technical tips are valuable for detecting 
various amplified fragment length polymorphisms. 

1995 



5/3,AB/142 (Item 18 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts . reserv. 

09873383 BIOSIS NO. : 199598328301 

Variable number tandem repeat (VNTR) polymorphism at locus D17S30 

( YNZ22 ) in a Croatian population sample. 
AUTHOR: Kubat Milovan 

AUTHOR ADDRESS: Dep. Forensic Med. Criminology, Sch. Med., Univ. Zagreb, 

Salata 11, 41000 Zagreb**Croatia 
JOURNAL: Croatian Medical Journal 36 (1) :p23-26 1995 
ISSN: 0353-9504 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Aim. Population sample of 100 individuals living in northwest 
Croatia (Zagreb area) was tested for YNZ22 polymorphism using the 
polymerase chain reaction (PCR) . Method. After PCR 
amplification, the phenotypes were separated by polyacrylamide gel 
electrophoresis, stained with silver stain and identified by comparison 
with a molecular weight marker and YNZ22 allelic ladder. Results. 
Thirteen known alleles were identified in the range of 168-1,008 
bp. Another larger allele, temporarily designated 13 and still 
under investigation, was not found in the studied Croatian population. 
Alleles, pooled in 4 groups to calculate the Hardy-Weinberg 
equilibrium, showed good accordance between observed and expected values. 
The power of discrimination was 0.89 and the mean exclusion chance was 
0.65. Conclusion. The allele comparison with previous studies on 
Caucasians showed no significant difference. The high power of 
discrimination and chance of exclusion make this system a powerful and 
useful tool for forensic identification and paternity analysis. 
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Population structure, stepwise mutations, heterozygote deficiency and their 

implications in DNA forensics. 
AUTHOR: Li Jin; Chakraborty Ranajit(a) 

AUTHOR ADDRESS: (a) Cent. Demographic Population Genetics, Graduate Sch. 

Biomedical Sci . , Univ. Texas at Houston Hea**USA 
JOURNAL: Heredity 74 (3) :p274-285 1995 
ISSN: 0018-067X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: In a substructured population the overall heterozygote deficiency 
can be predicted from the number of subpopulations (s) , their time of 
divergence (t) , and the nature of the mutations. At present the true 
mutational mechanisms at the hypervariable DNA loci are not known. 
However, the two existing mutation models (the infinite allele 
model (IAM) and the stepwise mutation model (SMM) ) provide some guides to 
predictions from which the possible effect of population substructuring 
may be evaluated, assuming that the subpopulations do not exchange any 
genes among them during evolution. The theory predicts that the loci with 
larger mutation rate, and consequently showing greater heterozygosity 
within subpopulations, should exhibit a smaller proportional heterozygote 
deficiency (G-ST) and, hence, the effects of population substructuring 
should be minimal at the hypervariable DNA loci (an order of magnitude 
smaller than that at the blood group and protein loci) . Applications of 
this theory to data on six Variable Number of Tandem Repeat (VNTR) 
loci and five short tandem repeat (STR) loci in the major cosmopolitan 
populations of the USA show that while the VNTR loci often exhibit 
a large significant heterozygote deficiency, the STR loci do not show a 
similar tendency. This discordant finding may be ascribed to the 
limitations, coalescence and nondetectability of alleles associated 
with the restriction fragment length polymorphism (RFLP) analysis through 
which the VNTR loci are scored. Such limitations do not apply to 
the polymerase chain reaction (PCR) method, through which the STR 
loci are scored. The implications of these results are discussed in the 
context of the forensic use of DNA typing data. 
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Inheritance in turnip of variable -number tandem-repeat genetic markers 

revealed with synthetic repetitive DNA probes. 
AUTHOR: Rogstad S H 

AUTHOR ADDRESS: Dep. Biol. Sci. ML6, Univ. Cincinnati, Cincinnati, OH 
45221-0006**USA 

JOURNAL: Theoretical and Applied Genetics 89 (7-8) :p824-830 1994 
ISSN: 0040-5752 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Oligomers (16-26 mers) composed of short, tandemly repeated DNA 
sequences (3-10 bases) were used individually with their complementary 
oligomer in separate polymerase chain reactions (PCRs) that extended the 
number of repeats to make 15 different PCR synthetic tandem-repeat 



(STR) probes. These PCR-STR probes were used to examine the 
inheritance of variable -number tandem-repeat (VNTR) genetic markers 
from two parent plants of turnip (Brassica rapa L.) to 20 offspring. 
Following Hinfl digestion and PCR-STR probing of Southern blots, 
interpretable variable parental and offspring band prof iles . were found 
with 9 of the 15 probes used. Each of these nine probes produced a unique 
set of fragments, and no cases of different probes revealing the same 
fragment were detected. Seventy-nine parental fragments were found and, 
of these, 65% (51) appeared to be heterozygous in one or both parents, 
with 52% (41) appearing to be heterozygous in one of the parents 
exclusively. That these fragments are transmitted as though heterozygous 
in the parents implies that they are derived from the nuclear complement 
of the genome. Chi-square analyses of the transmission of markers are, in 
general, consistent with Mendelian expectations, although three 
non-parental bands were found accounting for approximately 0.5% of these 
transmitted bands. For the fragments heterozygous in one of the parents 
exclusively, seven alleles exhibited complete linkage in three 
groups, 12 alleles were incompletely linked in six groups, and four 
allelic groups involving 11 alleles were identified. PCR-STR 
probes are relatively rapid to generate and apply (no cloning, clone 
screening, or sequencing steps are required) , and have been shown to 
reveal VNTR genetic markers in a wide variety of plant species. 
These results add to the list of studies showing that VNTR genetic 
markers (and in this case, markers revealed by PCR-STR probes) are 
transmitted for the greater part in a Mendelian fashion. 
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An RNA-splicing mutation (G+5IVS20) in the type II collagen gene (C0L2AI) 
in a family with spondyloepiphyseal dysplasia congenita. 

AUTHOR: Tiller George E(a); Weis Mary Ann; Polumbo Paula A; Gruber Helen E; 
Rimoin David L; Cohn Daniel H; Eyre David R 

AUTHOR ADDRESS: (a) Vanderbilt Univ. Med. Center, Div. Genetics, DD2205 MCN, 
Nashville, TN 37232-2578**USA 

JOURNAL: American Journal of Human Genetics 56 (2) :p388-395 1995 

ISSN: 0002-9297 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: Defects in type II collagen have been demonstrated in a 

phenotypic continuum of chondrodysplasias that includes achondrogenesis 
II, hypochondrogenesis , spondyloepiphyseal dysplasia congenita (SEDC) , 
Kniest dysplasia, and Stickler syndrome. We have determined that 
cartilage from a terminated fetus with an inherited form of SEDC 
contained both normal alpha-l(II) collagen chains and chains that lacked 
amino acids 256-273 of the triple-helical domain. PCR amplification 
of this region of COL2A1, from genomic DNA, yielded products of normal 
size, while amplification of cDNA yielded a normal sized species and a 
shorter fragment missing exon 20. Sequence analysis of genomic DNA from 
the fetus revealed a G fwdarw T transversion at position +5 of intron 20; 
the affected father was also heterozygous for the mutation. Allele 
-specific PCR and heteroduplex analysis of a VNTR in COL2A1 
independently confirmed the unaffected status of a fetus in a subsequent 
pregnancy. Thermodynamic calculations suggest that the mutation prevents 
normal splicing of exon 2 0 by interfering with binding of U-l 
small -nuclear RNA to premRNA, thus leading to skipping of exon 20 in 
transcripts from the mutant allele. Electron micrographs of 



diseased cartilage showed intracellular inclusion bodies, which were 
stained by an antibody to alpha-l(II) procollagen. Our findings support 
the hypothesis that cc-chain length alterations that preserve the Gly-X-Y 
repeat motif of the triple helix result in partial intracellular 
retention of alpha-l(II) procollagen and produce mild to moderate 
chondrodysplasia phenotypes . 
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Determination of the frequency of allelic variants of the gene for von 
Willebrand factor on the basis of polymorphism of a number of tandem 
repeats in intron 40. 

AUTHOR: Misyurin A V; Surin V L; Solov'ev G Ya 

AUTHOR ADDRESS: Hematol . Sci . Cent., Russ. Acad. Med. Sci., Moscow 125167 
**Russia 

JOURNAL: Genetika 30 (5) :p713-717 1994 
ISSN: 0016-6758 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: Russian; Non-English 
SUMMARY LANGUAGE: Russian; English 

ABSTRACT: The frequencies of allelic variants of the human von Willebrand 
factor gene (vWF) in a heterogeneous Moscow population were estimated on 
the basis of the variable number of tandem repeats (vWF.VNTR) in 
intron 40 using the polymerase chain reaction (PCR) . Eighty-nine 
DNA samples from unrelated individuals were analyzed. The heterozygosity 
index of polymorphism in the studied population (0.60) was lower than in- 
the population of Wales (0.75) . Two previously unknown variants 
containing 5 and 10 tandem repeats (vWF.VNTRS and VWF.VNTR9) were found. 
The phenomenon of "tripling" was observed, it is expressed in some 
individual cases by the presence of three fragments with different 
lengths, as observed in the results of (PCR) with the used system 
of primers. This is linked with the presence of special alleles in 
these individuals, which are matked by two different fragments rather 
than one . 
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VNTR allele distribution in Korean population: Analysis by 

PCR and high-resolution agarose gel electrophoresis. 
AUTHOR: Chung Y-B; Na W-J 

AUTHOR ADDRESS: Inst. Molecular Biol., Paik Hosp . , Seoul**South Korea 
JOURNAL: American Journal of Human Genetics 55 (3 SUPPL . ) :pA332 1994 
CONFERENCE/MEETING: 44th Annual Meeting of the American Society of Human 
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VNTR polymorphism in the 17th and 2 0th introns of the RBI gene in 
Japanese and its application to genetic counseling in hereditary 
retinoblastoma . 

AUTHOR: Ninomiya Shinsuke 

AUTHOR ADDRESS: Dep. Pediatrics, Okayama Univ. Med. Sch., Okayama 700** 
Japan 

JOURNAL: Okayama Igakkai Zasshi 106 (1-2) :pl-10 1994 

ISSN: 0030-1558 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: Japanese; Non-English 

SUMMARY LANGUAGE: Japanese; English 

ABSTRACT: Risk estimation for siblings or offspring is important in genetic 
counseling of patients with hereditary retinoblastoma. The RBI gene spans 
approximately 200 kb in length, containing 27 exons . The use of 
polymorphic markers within the RBI gene will eliminate the need of 
laborious specification of a mutation. The present study determined types 
and frequencies of VNTR polymorphisms of the 17th and 2 0th introns 
of the RBI gene in 50 unrelated Japanese, using PCR amplification. 
In the 17th intron VNTR, there were 4 alleles, which ranged 
from 1400 hp to 1550 bp. The most common allele was 1400 hp with a 
frequency of 73%, and the heterozygosity rate was 46%. In the 20th intron 
VNTR, there were at least 9 alleles, which ranged from 192 hp 
to 24 0 bp. The alleles were more evenly distributed than those of 
the 17th intron VNTR, and the heterozygosity rate was 64%. These 
VNTR polymorphisms were successfully applied to the prediction of 
retinoblastoma and to the determination of parental origin of a 
chromosome deletion in 3 families with hereditary retinoblastoma. 
Analysis of VNTR polymorphisms within the RBI gene proves to be 
practical and efficient for risk estimation in hereditary retinoblastoma. 
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Allele frequency estimation of intragenic Bel/ I and Xbal RFLPs and 
extragenic Stl4 VNTR markers of the factor VIII gene and linkage 
analysis of 8 hemophilia A families. 

AUTHOR: Kim Jang Seong(a); Oh Dahl Kyun; Kang Shin Hye; Moon Hong Mo 

AUTHOR ADDRESS: (a)Mogam Biotechnology Res. Inst., 341 Pojung-ri, 
Kusung-myun, Yongin-kun, Kyonggi-do 449-910**South Korea 
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SUMMARY LANGUAGE: Korean; English 

ABSTRACT: With the acid of PCR, we used two intragenic factor VIII 

gene RFLP markers (Bcll-intron 18 and Xbal-intron 22) and one extragenic 
marker (Stl4 VNTR) to estimate allele frequencies of these 
markers from 100 Korean individuals and to analyze eight Korean 
hemophilia A families. Allele frequencies for the presence of the 
enzyme sites and heterozygosity expectations were 86% and 24% for 



Bcll-intron 18 RFLP marker, and 62% and 47% for Xbal-intron 22 RFLP 
marker, respectively. When Bcll-intron 18 was homozygous, 31.5% of women 
was predicted to be heterozygous for Xba-intron 22. Number of repeats in 
Stl4 VNTR loci from Korean males differed from those previously 
reported for Caucasian males. 68% of Korean women was estimated to be 
heterozygous for Stl4 VNTR marker. Analysis of hemophilia A 
families with BclI-RFLP and Stl4 VNTR proved to be informative for 
six out of eight families tested. 

1993 



5/3,AB/l50 (Item 26 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts . reserv. 

09131706 BIOSIS NO.: 199497140076 

The use of PCR techniques for the VNTR allele 

distribution analysis of 120 unrelated Russian individuals living in 

Moscow. 

AUTHOR: Chistyakov D A; Gavrilov D K; Ovchinnikov I V; Nosikov V V 

AUTHOR ADDRESS : Res. Inst. Genet. Sel . Ind. Microorg., Moscow 113454**USA 

JOURNAL: Molekulyarnaya Biologiya (Moscow) 27 (6) :pl304-1314 1993 

ISSN: 0026-8984 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: Russian; Non-English 

SUMMARY LANGUAGE: Russian; English 

ABSTRACT: Allele frequencies of four VNTR regions (loci D1S80, 

D17S30, APOB and IGIIJ) were determined in 120 unrelated Russian 
individuals living in Moscow. The high level of length-polymorphism was 
discovered among alleles of these VNTRs . The genotype distribution 
of these hypervariable regions was established on the basis of 
experimental data. The comparative analysis showed the likeness between 
the allele distributions of these VNTRs among Russians and other 
groups of Caucasians living in Europe and North America. 
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Limiting detection of an amplification signal for HLA-D region and 

VNTR genes by phosphorus -32 PCR. 
AUTHOR: McDaniel D Olga(a); Naftilan Janice; Barber W Henry 
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DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The limiting detection signal for identification of human genetic 
markers, such as HLA-D and VNTR genes, was determined using DNA 
isolated from a series of decreasing numbers of lymphocytes carrying the 
target marker in the polymerase chain reaction (PCR) . The PC 
procedure was assembled by incorporating 32P- labeled dCTP in the reaction 
mixture. Primers specific for detection of MHC Class II genes such as 
HLA-DR1, -DR2, -DRw52 and -DRw53 were utilized when cells were mismatched 



by one DR type, and primers for the identification of the region of 
variable number of tandem repeats (VNTRs) were utilized where cells had 
the same DR types. The 32P-incorporated amplified DNA was analyzed by 
polyacrylamide gel electrophoresis followed by exposure to x-ray film. 
The sensitivity of the test varied for different allelic markers as 
evaluated by amplification of DNA from each set of a mixture of 
lymphocytes. The target HLA-DR markers were detectable in a cell ratio of 
as high as 1; 100, 000, whereas the VNTR markers were detectable at a 
1:1000 cell ratio. The approach described here offers certain advantages: 
1) increased sensitivity, 2) quantitative power, 3) reduced assay time, 
f 4) simplified procedure and 5) less expense. This method provides 
valuable information for studies involving forsenic specimens and marrow 
engraftment after allogenic bone marrow transplantation (BMT) that 
require discrete representation of one allele relative to another 
in a heterozygous sample where limited quantities of target DNA are 
available . 
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ABSTRACT: Hairs were taken from 11 families (57 individuals) and peripheral 
blood was also drawn from 5 out of the 11 families (28 individuals) . DNAs 
isolated from the hairs and peripheral bloods were amplified by 
polymerase chain reaction (PCR) with primers of the D1S80 locus, 
D17S30 locus, and the 3' hypervariable region of the apolipoprotein B 
gene. The fragment length polymorphism of ampilified products (AMP-FLP) 
was analyzed by acrylamide gel electrophoresis followed by ethidium 
bromide staining. The recovery of DNA from a single hair was variable 
from person to person and even in an individual, 174 ng/hair on average, 
which was sufficient for analysis of the 3 genetic loci. The MAP-FLP of 



the hairs was identical to that of the peripheral blood in all 3 genetic 
loci examined. The inheritance pattern of the 3 genetic loci was analyzed 
in amplified products of hair DNA, demonstrating exclusively Mendelian 
inheritance in all 11 families. Using hair DNAs of the 11 families, 15 
alleles were detected in the D1S80 locus, 11 alleles in the 
D17S3 0 locus, and 9 alleles in the 3' hypervariable region of 
apolipoprotein B gene. Thus, analyses of genetic loci could be performed 
using hair DNA instead of peripheral blood DNA, when an appropriate 
amplification method is available and blood sampling is for some reason 
difficult . 
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RECORD TYPE: Abstract 

LANGUAGE: ITALIAN 

ABSTRACT: The PCR method has been applied to amplify two 
Variable-Number-Tandem-Repeat (VNTR) sequences. The high 
polymorphism of these VNTR systems can be usefully applied in 
medical legal fields such as paternity testing and individual 
identification. The VNTR systems utilized were: ApoB and YNZ 22. 
The study was conducted on a three-generation family of thirteen members, 
whose relationship was previously established using conventional blood 
systems. The results confirm the Mendelian inheritance of the 
alleles found and the suitability of the PCR method for 
forensic purposes. 
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ABSTRACT: Allelic data for the D1S80 locus was obtained by using the 
PCR and subsequent analysis with a high-resolution, horizontal PAGE 
technique and silver staining. Compared with RFLP analysis of VNTR 



loci by Southern blotting, the approach described in this paper offers 
certain advantages: (1) discrete allele resolution, (2) minimal 
measurement error, (3) correct genotyping of single -band VNTR 
patterns, (4) a nonisotopic assay, (5) a permanent record of the 
electrophoretic separation, and (6) reduced assay time. In a sample of 99 
unrelated Caucasians, the D1S80 locus demonstrated a heterozygosity of 
80.8% with 37 phenotypes and 16 alleles. The distribution of 
genotypes is in agreement with expected values according to the 
Hardy-Weinberg equilibrium. Furthermore, the observed number of 
alleles and the level of heterozygosity, obtained through the 
protocol described here, we congruent with each other in accordance with 
the expectation of a mutation-drift equilibrium model for a single, 
homogeneous random-mating population. Therefore, the analysis of D1S80 
and similar VNTR loci by amplified fragment length polymorphism 
(AMP-FLP) may prove useful as models for population genetic issues for 
VNTR loci analyzed by RFLP typing via Southern blotting. 
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